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ADVERTISEMENT  TO  THE  SECOND  EDITION. 


The  present  edition  has  been  carefully  revised  and  much 
enlarged.  Descriptions  of  several  diseases,  previously 
omitted,  are  now  introduced;  the  prognosis  of  each  affection 
is  more  carefully  considered ;  the  sections  on  diagnosis  and 
treatment  are  materially  extended;  the  theory  of  various 
acoustic  phenomena  has  been  examined  afresh ;  and,  in 
compKance  ^ath  a  desire  expressed  by  many  persons,  such 
outhne  of  the  anatomical  characters  of  each  morbid  state, 
as  may  answer  the  purposes  of  the  practical  physician,  has 
been  added. 

Much  as  the  Author  would  have  desired  this,  it  has  been 
found  impracticable,  without  inconveniently  increasing  the 
bulk,  and  altering  the  character  of  the  volume,  to  print  the 
details  of  cases  in  support  of  the  statements  and  opinions 
tendered.  His  regrets  on  this  score  are  however  lessened 
by  his  being  enabled  to  refer  to  the  original  narratives  in 
his  case-books  at  University  College  Hospital — records 
which  possess  at  least  the  signal  advantage  of  having  been 
set  down  at  the  bed-side  at  the  moment  of  observation. 


PEEFACE  TO  THE  EIRST  EDITION. 


In  the  first  of  the  two  Parts,  into  which  this  work  is 
divided,  an  attempt  is  made  to  describe  the  facts  and  prin- 
ciples of  Physical  Diagnosis  in  their  applications  to  the 
Lungs,  Heart,  and  Great  Vessels,  Although  in  the  main 
confining  himself  to  a  description  of  physical  signs,  the 
Author  has  occasionally  stepped  aside  to  consider  their 
mechanism, — yet  not  without  the  fuU  consciousness,  that 
in  the  present  state  of  thoracic  acoustics,  and,  indeed,  of 
acoustics  in  general,  aU  efforts  of  the  kind  must  be  merely 
tentative.  If,  on  the  one  hand,  the  theories  of  the 
immortal  discoverer  of  auscultation  do  not,  in  all  instances, 
bear  the  test  of  clinical  scrutiny,  those  of  his  German 
critics  seem  neither  to  be  always  in  harmony  with  the 
principles  of  acoustics,  nor  accordant  with  the  results  of 
actual  experiment.  Wliether  such  modifications  as  the 
Author  has  ventured  to  suggest  in  the  theory  of  certain 
auscultatory  signs,  be  of  more  satisfactory  character,  tlie 
verdict  of  his  professional  bretliren  can  alone  decide. 

In  the  second  Part,  the  symptoms,  physical  signs, 
diagnosis,  and  treatment  of  the  chief  diseases  of  the  Lungs, 
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I  Heart,  and  Aorta,  are  clinically  described.  The  Author's 
c  design  being  to  furnish,  within  a  moderate  compass,  a 
{guide  to  tlie  detection  and  treatment  of  those  diseases,  he 
I.  has  systematically  avoided,  unless  where  some  particular 
I  object  obhged  him  to  deviate  from  liis  plan,  aU  inquiries 
i  into  their  general  or  special  pathology. 

^Vhen  morbid  anatomy  was  first  seriously  cultivated,  the 
p  effects  on  medical  practice  were  deeply  depressing.  It  was 
inaturally  felt  that  the  anatomical  cure  of  the  textural 
rchanges  the  scalpel  revealed,  was  an  impossibihty.  But  a 
rreaction  has  fortunately  taken  place;  the  conviction  has 
sgradually  been  forced  upon  observers,  that  many  diseases 
rtexturaUy  incui-able,  are  mitigable  by  treatment  to  such 
ia  degree  in  their  local  and  constitutional  ill  effects,  as  to 
)be  rendered  comparatively  innocuous.  And  of  no  diseases 
fis  this  more  true  than  of  the  chronic  pulmonary  and 
cardiac  classes.  Singularly  happy  as,  at  the  time  he 
wrote,  appeared  the  motto  chosen  by  Corvisart  for  his 
^celebrated  work  on  Diseases  of  the  Heart, — "  heeret  lateri 
\let1ialis  arundo ; "  a  phrase  so  hopeless  is  at  the  present 
jhour  infinitely  less  appropriate. 
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PART  1. 
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PHYSICAL  EXAMINATION  OF  THE  LUNGS, 
HEART,  AND  GEEAT  VESSELS. 


INTRODUCTION— CLINICAL  TOPOGRAPHY  OF  THE  CHEST. 

1.  The  existence  of  disease  involves  that  of  anatomical  change, 
not  only  in  the  part  originally  and  chiefly  aff'ected,  but  also  in  the 
structures  immediately  adjoining.  There  are  a  few  apparently 
pure  dynamic  diseases,  forming  doubtful  exceptions  to  this 
proposition;  but,  admitting  their  reality,  they  are  not  of 
sufficiently  great  importance  to  affect  the  general  truth. 

2.  The  anatomical  changes  thus  arising  may  or  may  not  be 
capable  of  accurate  discrimination  during  life.  When  they  can 
be  so  discriminated,  experience  has  shown  that  their  detection 
is  not  so  much  accomplished  by  means  of  the  vital  functional 
derangements  of  the  organs  implicated,  as  by  the  aid  of  various 
alterations  in  the  physical  properties  of  those  organs, — as,  for 
example,  their  density,  their  faculty  of  generating  and  of 
conducting  sound,  &c.  So  invariably  do  these  alterations 
bear  a  certain  and  fixed  relation  to  the  physical  nature  of  the 
anatomical  conditions  with  which  they  are  associated,  that  the 
discovery  of  tlie  former  is  conclusive  as  to  the  existence  of  the 
latter.    And  not  only  the  physical  nature,  but  the  precise  limits 
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and  the  precise  degree,  of  these  conditions  are  disclosed  by  the 
alterations  referred  to, — which,  for  these  reasons,  constitute 
their  Physical  Signs.  Interpreted  by  the  observer,  and  not  by 
the  patient, — incapable,  except  in  the  rarest  instances,  of  being 
feigned,  dissembled,  or  even  modified  at  will, — estimable  in 
degree  and  extent  with  almost  mathematical  precision, — 
susceptible  of  indefinite  refinement, — physical  signs,  like  the 
whole  class  of  objective  phenomena  of  disease,  are  of  immea- 
sureably  greater  diagnostic,  and  considerably  greater  general 
clinical  value  than  its  subjective  symptoms.  Physical  signs  are, 
in  fact,  the  true  indices  of  the  physical  nature,  extent,  and 
degree  of  textural  changes,  and  may  be  regarded  as  instruments 
of  pursuing  morbid  anatomy  on  the  living  body.  But  just  as 
their  significance  is  sure  and  precise,  so  is  the  difficulty  of 
mastering  their  theory  and  practice  positive  and  great;  and 
hence  it  is  that  Physical  Diagnosis  has  gradually  acquired  for 
itself  the  importance  of  a  special  art. 

3.  The  means  by  which  physical  signs  are  discovered  or 
elicited,  are  called  Physical  Methods  of  Diagnosis;  and  these 
methods  vary  with  the  textural  properties,  functional  attributes, 
and  peculiarities  of  site  of  the  organs  examined.  The  diseases 
of  the  organs  of  respiration  and  of  circulation  are  those  of  which 
the  physical  signs  are  the  most  varied,  most  significant,  best 
understood,  and  most  readily  ascertained.  The  methods  employed 
for  their  detection  are : — 

I.  Inspection;  11.  Application  of  the  Hand;  III. 
Mensuration  ;  IV.  Percussion  ;  V.  Auscultation  ;  VI. 

SUCCUSSION. 

These  methods  are,  as  nearly  as  is  possible,  applied  to  the 
parts  themselves  of  which  we  desire  to  ascertain  the  condition, 
— to  the  external  surface  corresponding  to  them,  when  inap- 
plicable to  themselves.  But  the  absence  or  presence  of  disease 
in  the  different  thoracic  organs,  ami,  if  it  exist,  its  nature  may 
sometimes  be  indirectly  inferred  by  employing  these  methods 
in — 
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VII.  The  Determination  of  the  Situation  of  Con- 
tiguous Parts  and  Organs, — which  may  consequently  be 
considered  an  additional  method  of  physical  diagnosis. 

4.  All  these  methods  agree  in  the  general  character  of  their 
direct  and  indirect  objects.  The  direct  object,  the  physician  has 
in  view  with  all,  is  the  just  appreciation  of  the  sensations  they 
furnish,  and  these  are  nothing  more  than  the  physical  signs 
already  spoken  of;  the  indirect  object,  the  reference  of  these 
signs  to  the  physical  states  upon  which  they  depend. 

But  a  deeper  object,  to  which  these  are  merely  preparatory, 
remains  behind, — the  determination  of  the  pathological  nature 
of  those  physical  states.  For  this,  familiarity  with  the  laws 
of  localisation,  aUiance  and  progress  of  thoracic  diseases  is 
indispensable.  Physical  signs,  in  truth,  reveal  physical 
conditions  alone ;  they  give  no  direct  insight  into  pathological 
natm'e. 

5.  With  the  view  of  localising  physical  signs  as  precisely  as 
possible,  the  surface  of  the  chest  has  been  divided  into  artificial 
regions ;  but  as  the  assignment  of  limits  to  these  regions  is 
altogether  arbitrary,  it  is  not  to  be  wondered  that  the  boundaries 
adopted  by  different  writers  vary.  Simplicity,  as  far  as  is  com- 
patible with  the  main  object,  should  be  especially  aimed  at  in 
all  such  topographical  arrangements ;  yet  it  scarcely  appears 
possible,  without  a  sacrifice  of  utQity,  to  make  the  number  of 
divisions  less  than  in  the  following  plan.  They  are  designed 
to  correspond,  as  far  as  is  attainable,  with  important  internal 
regions  or  outlines.  - 

6.  The  chest  is  divided  into  anterior,  lateral,  and  posterior 
regions.  The  anterior  are  called :  supra-clavicular,  clavicular, 
infra-clavicular,  mammary,  infra-mammary,  supra-sternal,  upper 
sternal,  and  lower  sternal.  The  lateral  regions  are  :  the  axillary, 
and  infra-axillary.  The  posterior  group  comprises :  the  upper 
scapular,  the  lower  scapular,  the  infra-scapular,  and  the  inter- 
scapular. Of  these  regions  the  supra,  upper  and  lower  sternal 
are  single ;  all  the  rest  are  double. 

u  2 
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Diagnim  exhibiting  the  anterior  regions  of  the  chest,  with  tlieir  relationship  to  the 
ribs,  and  also  the  position  of  the  edges  of  the  lungs  in  calm  (phrenic)  inspira- 
tion. 1  to  10  inclusive,  ribs;  a,  supra-clavicular  region ;  b,  clavicuhir  region; 
c,  infra-clavicular ;  d,  mammary ;  c,  infra-mammaiy ;  /,  supra-stomal ;  p,  upper 
stomal;  A,  lower  sternal;  i,  trachea;  t,  integumcuts.  The  dotted  lines 
indicate  the  boimdaries  of  the  various  regions ;  the  thick  lines  correspond  to 
the  outlines  of  the  lungs,  wliich  rise  to  a  maximiun  height  of  one  inch  and  a 
quai-tor  above  the  clavicle ;  (at  tho  apex  the  outer  border  is  carried  to  the  lino 
of /uli  inspiration) ;  -f  +,  tho  nipples. — Taken  from  an  adult  male,  the  trachea 
being  tied  after  moderate  intni/ieUioH  of  tlte  lungs. 

7.  The  boundaries  of  these  regions,  and  the  more  important 
structures  and  portions  of  organs  corresponding  to  them,  either 
within  the  chest  or  on  its  confines,  may  be  stated  as  follow : — 

Su2>ra-clavicular. — Above,  a  line  drawn  from  the  outer  part 
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of  the  clavicle  to  the  upper  rings  of  the  trachea;  below,  the 
clavicle ;  inside,  the  edge  of  the  trachea.  Here  is  found  the 
triangular  apex  of  the  lung,  reaching  on  the  right  side  very 
slightly  higher  than  on  the  left,  with  portions  of  the  subclavian  and 
carotid  arteries,  and  of  the  subclavian  and  jugular  veins ;  the 
first  rib  contributes  to  form  a  sort  of  floor  for  the  region. 

Clavicular. — This  region  comprises  the  portion  of  the  clavicle, 
behind  which  lung  Hes,  or,  as  nearly  as  possible,  the  inner 
half  of  the  bone.  Beneath  the  bone  lies  on  both  sides  lung- 
substance;  on  the  right  side,  at  the  sternal  articulation,  the 
arteria  innominata  just  reaches  the  inner  confines  of  the  region, 
while  the  subclavian  artery  crosses  it  at  its  outer  edge ;  on  the 
left  side  the  carotid  and  subclavian  arteries  lie  deeply,  almost  at 
right  angles  with  the  bone. 

Infra-Clavicular. — Above,  the  clavicle ;  below,  tlie  lower 
border  of  the  third  rib ;  outside,  a  line  falling  vertically  from 
the  "acromial  angle"  (formed  by  the  clavicle  and  the  head  of  the 
humerus);  inside,  the  edge  of  the  sternum.  Within  these 
limits  are  placed  the  upper  lobe  of  the  lung,  on  both  sides  ;  on 
the  right  side,  close  to  the  sternal  border  of  the  region,  lie  the 
superior  cava,  and  a  portion  of  the  arch  of  the  aoi*a ;  on  the 
left,  the  edge  of  the  pulmonary  artery.  On  the  left  side,  the 
inferior  border  of  this  region  corresponds  to  the  base  of  the 
heart.  •  The  bifurcation  of  the  trachea  taking  place  behind  the 
arch  of  the  aorta,  on  the  level  of  the  second  rib,  the  main 
bronchus  on  either  side  is  found  in  this  region, — the  right 
behind,  the  left  a  little  below,  the  second  costal  cartilage. 

Mammary. — Above,  the  lower  border  of  the  third  rib ;  below, 
the  sixth  rib ;  outside,  a  vertical  line  continuous  with  the  outer 
border, of  the  infra-clavicular  region;  inside,  the  edge  of  the 
sternum.  The  contents  of  this  region  difi^er  materially  on  the 
two  sides.  On  the  right  side,  the  lung  lies  throughout  imme- 
diately under  the  surface,  extending  downwards  to  the  sixth  rib, 
where  the  inferior  border  of  the  organ,  turning  ofl"  almost  at 
right  angles  from  the  anterior,  and  gently  sloping  outwards, 
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nearly  correspouds  to  the  lower  edge  of  the  region.  The  right 
wing  of  the  diaphragm  and  the  liver  commonly  rise  to  the  fourth 
interspace.  The  fissure  between  the  upper  and  middle  lobes  of 
the  right  lung  passes  obliquely  upwards  and  backwards  from 
about  the  fourth  cartilage ;  that  between  the  middle  and  lower, 
in  the  same  direction  from  the  fifth  interspace.  A  portion  of 
the  right  auricle  and  the  upper  and  right  angle  of  the  right 
ventricle  lie  between  the  third  and  fifth  ribs,  close  to  the 
sternum.  On  the  left  side,  the  anterior  edge  of  the  lung 
passes  obliquely  downwards  and  outwards  from  about  the  level 
of  the  fourth  cartilage,  leaving  a  free  space  of  variable  size 
for  the  heart,  and  thus  reaches  the  fiftli  rib ;  it  then  curves 
inwards  and  downwards  to  opposite  the  sixth  rib  or  interspace, 
within  tlie  vertical  line  of  the  nipple, — whence  it  passes,  at 
first,  nearly  horizontally,  outwards.  The  anterior  point  of 
division  of  the  lobes  of  this  lung  lies  about  the  fifth  inter- 
space, below  the  nipple.  The  left  auricle  and  left  ventricle, 
with  a  small  portion  of  the  right  ventricle  about  the  apex,  lie 
within  this  region. 

Infra-Mammary : — Above,  a  line  slanting  outwards  from  the 
sixth  cai'tilage ;  below,  a  curved  line  corresponding  to  the  edges 
of  the  fiilse  ribs ;  outside,  the  outer  edge  of  the  mammary  region 
prolonged ;  inside,  the  sternum  at  its  inferior  angle.  On  the 
right  side  the  liver,  with  the  lung  encroaching  to  a  variable 
extent  at  its  upper  part  during  full  inspiration,  occupies  this 
region.  On  the  left  side  lie  the  stomach  and  anterior  edge  of 
the  spleen,  which  rises  as  high  as  the  sixtli  rib ;  in  the  inner 
part  of  the  region  there  is  generally  a  portion  of  the  left  lobe  of 
the  liver,  ly^ng  in  front  of  the  stomach. 

Siipra-Slernal. — A  small  region  more  or  less  hollow,  bounded 
below  by  the  notch  of  the  sternum,  and  laterally  by  the  sterno- 
mastoid  muscles.  The  trachea  fills  it  almost  completely ;  it 
contains  no  lung;  the  innominate  artery  lies  at  its  lower  right 
angle;  and  in  some  persons  the  arch  of  the  aorta  reaches  its 
lower  border. 
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Upper-Steitial. — Corresponds  to  that  portion  of  tHe  sternum 
lying  above  the  lower  border  of  the  third  rib.  Here  are  found 
the  left,  and  a  small  portion  of  the  right,  innominate  vein ;  the 
ascending  and  transverse  portions  of  the  arch  of  the  aorta;  the 
pulmonary  artery,  from  its  origin  to  its  bifurcation ;  the  aortic 
valves,  near  the  lower  border  of  the  thii'd  left  cartUage, — the 
pulmonary  a  little  higher  than  these,  and  quite  at  the  left  edge 
of  the  sternum;  and  the  trachea,  with  its  bifurcation  on  the 
level  of  the  second  ribs.  The  inner  edges  of  the  lungs,  coming 
slantingly  downwards,  almost  join  on  the  middle  line  opposite 
the  same  ribs,  when  the  organs  are  fuUy  expanded, — and  lying  _ 
immediately  under  the  sternum,  continue  thus  united  as  far  as, 
and  beyond,  the  lower  edge  of  the  region. 

Lower- Stenial. — Corresponding  to  the  remainder  of  the  ster- 
num, this  region  contains  the  main  part  of  the  right  ventricle, 
and  a  small  part  of  the  left ;  the  line  of  union  of  the  heart  and 
liver,  with  the  diaphragm  intervening ;  the  edge  of  the  right 
lung  descending  vertically  along  the  middle  line,  and,  at  its 
upper  part,  a  small  portion  of  the  left  lung ;  and  inferiorly, 
and  deeply-seated,  a  portion  of  the  liver,  and  sometimes  of  the 
stomach.  The  tricuspid  and  mitral  valves,  the  latter  somewhat 
posterior  to  the  former,  lie  at  mid-sternum  opposite,  or  a  little 
below,  the  upper  edge  of  the  region-. 

Axillary. — Extending  from  the  point  of  the  axilla  above,  to 
a  line  continuous  with  the  lower  border  of  the  mammary  region 
below,  and  in  front  from  the  posterior  border  of  the  infra-clavi- 
cular and  mammary  regions  to  the  external  edge  of  the  scapula 
behind,  this  region  corresponds  to  the  upper  lobes  of  the  lungs, 
with,  deeply-seated,  the  main  bronchi. 

Infra- Axillary. — Bounded  above  by  the  axillary  region,  ante- 
riorly by  the  infra-mammary,  posteriorly  by  the  infra-scapular, 
and  below  by  the  edges  of  the  false  ribs,  this  region  contains  on 
both  sides  the  lower  edge  of  the  lung  sloping  downwards  from 
before  to  behind,  with,  on  the  right  side,  the  liver,  and,  on  the 
left,  the  spleen  and  stomach. 
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Upper  Scapular  and  Lower  Scapular. — Have  the  same  boun- 
daries as  the  fossae  of  the  scapula,  and  correspond  to  luug- 
substance. 

Infra- Scapular. — Above,  the  inferior  angle  of  the  scapula  and 
the  seventh  dorsal  vertebra ;  below,  the  twelfth  rib;  outside, 
the  posterior  edge  of  the  infra-axillaiy  region ;  inside,  the  spine. 
Immediately  underneath  the  surface,  as  far  as  the  eleventh  rib, 
lie  the  lungs ;  on  the  right  side,  the  liver  from  the  level  of  the 
rib  just  named,  to  the  lower  edge  of  the  region ;  on  the  left,  the 
intestines,  occupying  some  of  the  inner  part  of  the  regioji,  and 
the  spleen  of  the  outer.  Close  to  the  spine,  on  each  side,  but 
somewhat  more  on  the  left  than  the  right,  a  small  portion  of  the 
kidney  encroaches  on  this  region  ;  and  along  its  inner  edge,  on 
the  former  side,  runs  the  descending  aorta. 

Inter-Scapular . — Occupying  the  space  Ipng  between  the  inner 
edge  of  the  scapula  and  the  spines  of  the  dorsal  vertebra3  from 
the  second  to  the  sixth,  this  region  contains  on  both  sides  lung- 
substance,  the  bifurcation  of  the  trachea,  the  main  bronchi,  and 
the  bronchial  glands.  It  also  encloses,  on  the  left  side,  the 
oesophagus,  and,  from  the  third  or  fourth  vertebra  downwards, 
the  descending  aorta. 


CHAPTER  I. 


PHYSICAL  EXAMINATION  OF  THE  LUNGS. 

8.  We  propose  here  to  give  a  general  description  of  the 
various  methods  of  physical  diagnosis,  and  in  the  case  of  each 
method  shall  successively  examine  : — Its  nature ;  its  direct  or 
immediate  object ;  the  manner  of  practising  it ;  the  conditions 
which  are  discovered  by  its  means  in  the  healthy  state ;  such 
deviations  from  the  ordinary  standard  of  these  conditions  as  are, 
nevertheless,  compatible  with  health ;  and,  lastly,  the  deviations 
from  that  standard,  which  are  actually  moi'bid  and  constitute 
signs  of  disease. 

SECTION  I.— INSPECTION. 

9.  By  inspection  of  the  chest,  as  a  method  of  physical  diag- 
nosis, is  understood  simply  the  ocular  examination  of  its 
external  surface ;  by  inspection  are  ascertained  the  conditions 
of  exterior  form  and  size  of  the  cavity,  and  of  the  movements  of 
its  walls.  The  form  of  the  chest  is  to  be  considered  in  respect 
of  its  general  configuration,  and  the  shape  of  its  various  2)arts. 
The  size  of  the  cavity  is  less  important  considered  as  a  whole, 
than  as  composed  of  two  divisions  ;  the  relative  dimensions  of 
these  being  the  point  of  real  consequence.  The  movements  of 
the  chest  are  general  and  partial:  the  general  class  includes 
those  of  expansion  and  of  elevation  ;  the  partial,  those  of  the 
ribs  in  respect  of  each  other,  and  of  the  intercostal  planes. 

B  3 


10       PHYSICAL  EXAMINATION  OF  THE  LUNGS. 


10.  In  order  to  insure  correct  results  from  inspection  of  the 
chest,  the  following  precautions  are  to  he  observed : — the  light 
must  be  good  ;  the  surface  fuUj'  exposed  ;  the  patient's  muscles 
relaxed,  and  all  physical  restraint  removed  ;  and,  above  all,  the 
plane  on'  which  he  lies,  stands,  or  sits,  must  be  perfectly  even. 
When  the  patient's  state  allows  the  observer  the  choice  of  the 
three  postures  just  mentioned,  the  sitting  ought  generally  to  be 
selected.  Inspection  should  be  practised  anteriorly,  posteriorly, 
laterally,  and  from  above  downwards, — in  the  latter  direction 
particularly,  as  a  means  of  roughly  ascertaining  the  antero- 
posterior diameter  of  the  chest.  Under  all  circumstances,  it  is 
of  the  last  importance  that  the  two  sides,  both  generally  and  in 
their  various  corresponding  parts,  be  closely  compared.  This 
observation  applies  with  the  same  force  to  all  other  methods  of 
physical  examination ;  without  compaj-ison  of  corresponding 
regions  the  utility  of  this  kind  of  investigation  would  be  very  ma- 
terially diminished.  But  in  order  that  such  comparison  shall  not 
be  fallacious,  it  is  essential  that  the  observer  should  be  fully 
alive  to  the  numerous  physical  dififerences  which  naturally  exist 
in  coiTesponding  p&rts  of  the  two  sides. 

11.  A.  Form. — I.  In  Health. — The  form  of  the  chest  of 
persons  who  have  never  had  any  affection  of  the  thorax  itself  or 
its  contents  may  be  regular,  or  more  or  less  irregular. 

12.  The  adult  male  chest,  if  ref/z/^^rZy  formed,  resembles,  when 
viewed  anteriorly,  and  exclusive  of  everything  except  its  own 
immediate  integuments,  a  cone  having  the  narrow  end  upper- 
most ;  its  transverse  diameter  obviously  exceeding  the  antero- 
posterior; its  two  sides  symmetrical,  both  generally  and  in 
their  different  parts ;  the  supra-clavicular  spaces  very  slightly 
depressed  ;  the  lower  sternal  region  hollowed  out  in  proportion 
to  the  stoutness  of  the  individual ;  the  infra-claviculnr  regions 
gently  convex  ;  the  costal  angles,  formed  by  the  union  of  the  false 
ribs  and  middle  line  anteriorly,  very  nearly  equal, — that  on  the 
right  side  being  slightly  the  more  obtuse ;  the  intercostal  spaces 
visibly  hollow  in  inspiration  and  expiration,  unless  the  individual 
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be  at  all  full  in  person  ;  the  lateral  surfaces  of  the  chest  equally 
distant  from  the  median  plane, — as  likewise  the  nipples,  which 
are  on  the  same  level,  that  of  the  fourth  rib  or  fourth  intercostal 
space;  and  the  different  regions  of  the  chest,  considered  in 
themselves,  regularly  shaped.  Posteriorly,  the  shoulders  lie  on 
the  same  level ;  the  spine  is  either  perfectly  straight,  or  inclines 
very  slightly  to  the  right  at  mid-back ;  and  the  vertebral  sulcus, 
moderately  concave  from  above  downwards,  more  or  less  deep 
according  to  the  fatness  or  thinness  of  the  individual. 

13.  But  it  is  comparatively  rare  to  find  a  chest  having  in  all 
respects  the  characters  now  enumerated.  Certain  deviations  of 
form,  perfectly  compatible  with  a  healthy  state,  both  of  the 
thoracic  organs,  and  of  the  body  generally,  are  of  extremely 
common  occurrence.  It  would  follow,  indeed,  from  the  investi- 
gations of  M.  Woillez,*  that  the  regularly  formed  chest,  just 
described,  exists  in  scarcely  more  than  twenty  per  cent,  of  adult 
males,  taken  indiscriminately.  The  irregularities  or  lieteromorpli- 
isms,-\  which  render  the  chest  non-syraractrical,  while  they  are 
perfectly  compatible  with  health,  are  by  this  author  termed 
physiological ;  the  name  pathological  being  applied  to  those  that 
are  the  manifest  results  of  disease.  J 

14.  It  is  obvious  that  the  chief,  almost  the  sole,  clinical 
importance  of  these  "  physiological "  departures  from  regular 
form  consists  in  the  chance  of  theii*  being  mistaken  for  alterations 
of  shape  dependent  on  disease.  Their  frequency  indicates  the 
necessity  of  acquaintance  with  them :  in  197  cases  there  existed 
251  such  hetcromorphisms;  144  of  these  occurring  in  111  persons 

*  Reclierchcs  Prat,  siir  I'Inspection  ct  la  Mensuration  de  la  Poitrinc. 
Paris,  18.38. 

t  From  eVepoy  other,  and  fi.op(p^  form. 

+  Regularly  formed  chests  are  more  common  hefore  than  after  the  age  of 
thirty,  and  in  persons  who  follow  sedentary  pursuits  or  trades  requiring  little 
muscular  exertion,  or  who  have  never  laboured  under  thoracic  disease,  tlian 
among  persons  in  the  converse  conditions.  Tlio  previous  occurrence  of  sucli 
disease  does  not,  of  course,  necessarily  imply  the  existence  of  irregularity 
of  form. 
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who  had  had  thoracic  disease,  107  in  86  individuals  who  had  all 
their  lives  been  perfectly  free  from  such  disease. 

Physiological  heteromorpliisms  may  be  congenital  or  acqviired, 
and  general  or  partial.  The  general  are  those  in  which  the 
natural  relations  of  the  diiferent  diameters  of  the  chest  are 
altered ;  the  partial  consist  of  local  defects  of  symmetry, 
exercising  no  influence  on  the  general  shape  of  the  thorax. 

15.  Again,  certain  local  ii-regularities  of  form  may  be  either 
of  physiological  or  of  pathological  origin :  disease  may  produce 
in  one  chest  precisely  the  same  alteration  of  shape  that  accidental 
circumstances,  in  no  wise  impairing  health,  effect  in  another. 
When  a  deviation  of  form,  which  may  be  thus  either  morbid  or 
not,  presents  itself,  its  mode  of  origin  can  only  be  positively 
determined  by  the  absence  or  presence  of  other  signs  denoting 
subjacent  disease,  or  by  the  previous  history  of  the  individual 
showing  that  he  has  or  has  not  suffered  from  pectoral  complaints. 

16.  II.  In  Disease. — Alterations  of  form  and  of  position' of 
the  whole  thoracic  surface,  or  of  its  parts,  if  considered  in  regard 
of  their  jphysical  characters,  may  be  referred  to  the  following 
species : —  (a)  Expansion  and  Bulging  ;  (/3)  Eetraction  and 
Depression ;  (y)  Procidentia  and  Elevation  ;  (6)  Curvature ; 
(f)  Distortion. 

17.  (a)  Expansion  signifies  a  change  of  shape  of  the  chest,  iu 
which  one  or  both  of  its  sides  is  generally  prominent ;  bulging, 
a  local  or  circumscribed  expansion,  the  remainder  of  the  thoracic 
surface  being  either  in  the  natural  state  or  affected  with  some 
other  species  of  irregularity.  Expansion  of  one  side,  produced 
by  some,  force  acting  from  within  outwards  (the  elasticity  of  the 
lung  having  been  first  destroyed),  is  best  seen  in  cases  of 
abundant  pleuritic  effusion,  with  or  without  pneumonia ;  in 
pneumo-thorax,  hydro-pneumo-thorax,  and  general  vesicular 
emphysema ;  less  clearly  in  hypertrophy  of  the  lung,  intra-thoracic 
tumors,  and  extensive  hromo-thorax.  Simple  pneumonia  and 
hydro-thorax  have  not  yet  been  proved  to  produce  it ;  nor  are 
any  affections  of  the  heart  or  great  vessels  capaljle,  even  as 
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matter  of  theory,  of  doing  so.  Expansion  of  either  side  is  never 
a  physiological  heteromorphism. 

Bulging  occurs  at  either  base  in  pleuritic  eflfusion  and  in 
pleuro -pneumonia ;  in  emphysema  appears  above  and  below  the 
clavicles,  and  has  been  observed  in  those  regions  in  cases  of 
simple  pneumonia  of  the  apex ;  exhibits  itself  in  various  sites 
in  cases  of  circumscribed  pleurisy  and  intra-thoracic  tumor ;  in 
the  right  infra-axillary  region  in  cases  of  enlarged  liver,  and  in 
the  left  of  enlarged  spleen  ;  in  the  mammary  and  lower  sternal 
regions  in  pericardial  effusion  and  hypertrophy  of  the  heart, 
and  in  the  upper  and  central  parts  of  the  chest  in  cases  of 
aortic  aneurism.  But  on  the  other  hand,  bulging  frequently 
.occurs  as  a  natural  condition  in  the  following  positions :  the 
right  back  inferiorly ;  the  left  front  iuferiorly,  with  or  without 
twisting  forwards  of  the  free  edges  of  the  ribs;  the  upper 
sternal  region ;  the  second  costal  cartilages,  either  or  both  ;  and 
the  left  sterno-mammary  regions.  Such  non-morbid  btdgings 
simulate  those  produced  by  pericardial  effusion,  aneurism  of  the 
aorta,  pleuritic  effusion,  &c. 

18.  (S)  Retraction  and  depression  are  the  converse  states  of 

'  expansion  and  bulging :  the  former,  a  general  sinking  of  the 
walls  on  one  side ;  the  latter,  a  similar  condition  limited  to  one 
spot  or  region.    JUtraction  never  exists  without  reduction  of 

♦  size  of  the  lung,  produced  either  by  extrinsic  pressure  or  by 
changes  in  its  own  substance.  Now,  pressure  is  essentially 
concerned  in  cases  of  pleuritic  effusion  :  the  lung,  reduced  to  a 
small  bulk  by  the  pressure  of  accumulated  fluid,  deprived  of  its 
elasticity,  and  bound  down  by  exudation-matter,  is  unable  to 
resume  its  original  volume  on  the  removal  of  the  fluid  by 
absorption,— the  side  consequently  yields  inwards  under  the 
weight  of  the  atmosphere.  The  exudation-matter  aids  mate, 
rially,  through  its  characteristic  force  of  contraction,  in  producing 
this  result,  by  diminishing  the  bulk  of  the  lung,— not,  as  might 
be  supposed,  by  actually  dragging  the  wall  of  the  chest  inwards. 
On  the  other  hand,  changes  of  the  lung-substance,  reducing  its 
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bulk,  occiu"  in  tuberculous  disease,  the  absorptive  period  of 
pneumonia,  in  cancerous  and  certain  exudative  infiltrations  of 
the  lung,  and  in  collapse  and  atrophy  of  the  organ  consequent 
on  the  inaction  entailed  by  pressure  on  its  main  bronchus  by 
enlarged  glands,  tumor,  or  aneurism.  Depression  attends  the 
same  morbid  states,  when  more  limited  in  extent  and  influence. 
In  estimating  the  clinical  value  of  depression,  the  observer  must 
remember  that  it  sometimes  occurs  in  the  lower  sternal  region, 
and,  symmetrically,  in  the  infra-mammary  regions,  independently 
of  disease. 

19.  (y)  Procidentia  is  that  state  in  which  the  position  of  a  part 
is  lower  than  natural ;  elevation,  that  in  which  it  is  higher. 
Examples  of  procidentia  are  seen  in  the  lowered  position  of  the 
shoulder,  of  the  ribs  laterally  and  of  the  nipple  in  chronic  pleurisy 
with  retraction.  The  shoulders  are  not  always  naturally  on  the 
same  level,  however ;  and  the  left  nipple  is,  in  healthy  persons, 
frequently  lower  than  the  right.  I  once  met  with  eZeua/jwi  of 
the  shoulder,  on  the  same  side  as  retraction  of  the  parietes  from 
chronic  plem'isy. 

20.  (fi)  Curvature  signifies  that  deviation  of  the  various  axes 
of  a  part,  in  which,  notwithstanding,  some  degree  of  regularity 
of  form  is  retained  ;  distortion,  a  displacement  of  the  same  kind 
fundamentally,  but  one  in  which  the  deviations  are  so  numerous 
and  so  considerable  that  all  trace  of  regular  shape  is  lost.  The 
spine,  sternum,  clavicles,  and  ribs,  are  subject  to  the  former  of 
these  displacements  in  connexion  with  disease  of  the  subjacent 
organs.  Thus  the  dorsal  spine  becomes  laterally  curved  in  cases 
of  chronic  pleurisy  with  retraction  ;  the  ribs,  in  extreme  cases 
of  the  same  disease,  undergo  such  torsion  on  their  longitudinal 
axes,  that  their  upper  edges  become  external ;  the  sternum 
yields  sidewards  under  the  pressure  of  intra-thoracic  tumors, 
and  the  clavicle  twists  downwards  and  inwards  in  some  cases  of 
tuberculous  destruction  of  the  apex  of  the  lungs.  Some  slight 
deviation  of  the  dorsal  spine  to  the  right,  I  have  found  to  be 
more  common  than  perfect  straightness  in  male  adults  with 
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sound  chests ;  and  the  sternum  sometimes  naturally  inclines  to 
one  side. 

Here  may  be  included  the  peculiar  confoi-mation,  called 
"pigeon-breast,"  characterised  by  flattening  of  the  lateral  regions, 
and  prominence,  with  arching  forwards,  of  the  sternum.  This 
is  doubtless  a  congenital  malformation  in  some  cases ;  but  it 
may  also  be  an  acquired  deformity.  As  has  been  satisfactorily 
shown  by  Dupuytren*  and  Mr.  Shaw,f  this  alteration  of  form 
may  be  produced,  especially  in  the  flexible  chest  of  childhood, 
by  protracted  difficulty  of  breatliing  depending  on  obstruction  in 
the  upper  air-passages.  The  principle  of  its  production  wiU  be 
explained  farther  on  [31]. 

The  pigeon-breast  seriously  damages  the  natural  relationship 
of  the  heart  and  lungs,  and  modifies  both  the  heart's  impulse, 
and  the  mode  of  conduction  of  its  sounds. 

21.  B.  Size. — No  practically  useful  rule  can  be  laid  down 
respecting  the  ratio  of  the  natural  visible  dimensions  of  the 
thorax  to  those  of  the  body  generally  :  the  proportion  varies 
widely  in  different  individuals  enjoying  robust  health. 

23.  There  is  no  visible  inequality  of  size  in  the  two  sides  of 
a  well-formed  thorax.  Numerous  deviations  from  the  natural 
relative  dimensions  of  the  different  parts  of  the  thorax  occur  in 
consequence  of  disease ;  but  as  they  are  always  to  be  more 
accurately  estimated  by  measurement  than  by  inspection,  and 
in  some  cases  only  to  be  ascertained  at  all  by  means  of  the 
former,  the  consideration  of  their  different  varieties  is  deferred 
to  the  section  on  Mensuration. 

23.  C.  Movements.  I.  In  health.— {a)  The  general  move- 
ments, or  those  in  which  the  entire  thorax  is  concerned,  are  of 
expansion  and  of  elevation.  In  health  these  two  kinds  of 
movement  are  so  intimately  associated  and  agree  so  closely  in 
proportional  amount,  that  it  is  unnecessary  to  consider  them 
separately ;  in  certain  states  of  disease  they  are  very  differently 
affected. 

*  Memoircs  dc  Chirurgie.  t  Medical  Gazette,  1842. 
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34.  During  inspiration  the  walls  of  the  chest  diverge  from 
their  central  axis, — the  sternum  and  the  anterior  segment  of 
the  ribs  passing  somewhat  forwards,  the  lateral  outwards,  and 
the  posterior  backwards,  from  that  axis  {expansion-movement). 
At  the  same  time  the  anterior  walls,  and,  with  the  exception  of 
the  three  or  four  last  ribs  which  are  on  the  contrary  depressed, 
the  lateral  walls  also,  rise  upwards  (elevation-movement).  Both 
these  classes  of  movement  are,  in  the  m^"ority  of  people,  slightly 
more  active  at  the  middle  than  the  commencement  or  close  of 
inspiration,  but  free  from  all  jerking  inequality  of  rhythm.  In 
ordinary  breathing  these  movements  are  in  the  direct  ratio  of 
the  antero-posterior  and  transverse  enlargement  of  the  lungs, — 
but  not  precisely  so  of  their  vertical  enlargement,  in  as  much  as 
there  is  no  constant  proportion  between  costal  and  diaphragmatic 
movement.  The  rapidity,  the  energy,  and  the  extent  of  the 
expansion  and  elevation-movements,  bear  a  direct  proportion  to 
each  other  under  all  circumstances  of  health,  unless  volition 
interfere  to  pervert  the  natural  order  of  things.  On  the  other 
hand,  the  absolute  amount  of  all  three  characters  varies  within 
sufficiently  wide  limits  in  different  persons, — but  is  found  to 
increase,  as  a  rule,  in  the  direct  ratio  of  the  easy  mobility  of  the 
frame-work  of  the  chest  (hence  gi-eater  in  youth  than  age),  and 
the  height  of  the  individual. 

25.  During  expiration  the  walls  of  the  chest  are  restored  to 
their  previous  condition  by  the  converse  movements  of  retraction 
and  depression, — with  greatest  rapidity  during  the  middle  part 
of  the  act. 

26.  In  each  act  oi  respiration  the  motions  of  expiration 
follow  those  of  inspiration  so  closely,  that  no  distinct  pause  is 
perceptible  between  them ;  when  expansion  and  elevation  cease, 
retraction  and  depression  appear  to  begin,  precisely  as  the 
audible  pulmonary  sounds  by  which  they  are  accompanied. 

27.  If  the  entire  time  occupied  by  a  respiratory  act  (that  is, 
from  the  beginning  of  one  inspiration  to  the  beginning  of  the 
next)  be  represented  by  10,  the  value  of  the  duration  of  the 
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inspiratory  movement  of  the  costal  walls  may  be  estimated 
approximatively  at  5,  of  the  expiratory  at  4,  and  of  the  pause 
between  the  expiratory  and  succeeding  inspiratory  movement 
at  1 :  the  period  of  thoracic  motion  is  to  that  of  rest,  as  9  :  1. 
The  movement  at  the  close  of  expiration  is  so  small  in  amount, 
and  so  slowly  effected,  that  it  is  very  difficult  to  fix  accurately 
the  instant  at  which  the  actual  rest,  dividing  any  two  succeeding 
respu-atory  acts,  commences — hence,  doubtless,  the  difference  in 
the  above  ratio,  which  I  have  been  led  to  adopt  as  the  mean 
result  of  numerous  observations,  from  that  set  down  by  some 
other  writers. 

28.  In  health  the  extent  and  frequency  of  repetition  of  the 
movements  of  the  thorax  are  in  the  direct  ratio  of  the  duration 
and  intensity  of  the  pulmonary  respiration-sounds. 

39.  (h)  The  partial  movements  of  the  ribs  on  each  other, — 
movements,  practically  speaking,  limited  to  special  situations, — 
are  best  appreciated  by  application  of  the  hand. 

In  perfectly  calm  breathing  the  intercostal  spaces  continue 
visibly  hollow,  both  during  inspiration  and  expii-ation, — more 
so,  during  the  former  than  the  latter  act.  In  the  male  this  is 
most  obvious  in  the  infra-axillary  regions ;  in  the  female  in  the 
infra-clavicular :  in  both  sexes  the  fact  can  only  be  ascertained, 
where  the  individual  is  thin.  In  forced  breathing  the  deepening 
of  the  interspaces  is  still  more  marked  in  inspiration ;  whereas 
during  expiration  they  become  more  or  less  perfectly  flat. 

Further,  the  post-sternal  hollow,  and  the  supra-clavicular 
regions,  seem  to  sink  slightly  inwards  in  calm  inspiration,  filling 
out  again  in  expiration. 

30.  But  the  movements  of  the  walls  of  the  chest  are  not  the 
only  ones,  dependent  on  respiration,  which  are  of  clinical 
importance.  The  enlargement  of  the  lungs,  and  descent  of  the 
diaphragm  in  inspiration,  forces  down  the  subjacent  viscera, 
and  causes  protrusion  of  the  abdominal  walls,  especially  ante- 
riorly ;  during  expiration  these  walls  recede.  Hence  ia  ordinary 
or  calm  breathing,  which  is  mainly  effected  by  the  descent  of 
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the  arch  of  the  diapliragm,  tlie  amount  of  abdominal  is  greater 
than  that  of  thoracic  expansion-movement,  and  the  former 
commences  sensibly  before  the  latter. 

There  is  a  striking  difference,  however,  in  this  point  of  view, 
between  the  sexes;  and  the  statement  just  made  applies  in 
point  of  fact  to  the  male  only.  In  the  female  the  abdominal 
expansion  is  abnost  null,  and  always  slightly  posterior  in  time 
to  the  upper  costal ;  neither  do  the  lower  ribs  move  notably  ; 
whereas  the  clavicles  and  infra-clavicular  regions  rise  and  fall 
with  freedom.  The  adult  male  seems  to  the  eye  to  breathe 
with  the  abdomen  and  the  lower  ribs  from  about  the  tenth 
to  the  sixth ;  the  adult  female  with  the  upper  third  of  the  chest 
alone.* 

*  The  cause  of  this  difference  in  the  sexes  is  not  satisfactorily  determined. 
It  is  yet  a  point  sub  judice,  ■whether,  and  to  -what  proportional  extent,  the 
discrepancy  of  adult  life  prevails  in  infancy  and  early  youth.  I  have  examined 
a  considerahle  number  of  female  children,  aged  between  four  and  ten  years, 
who  had  never  worn  stays,  or  any  substitute  for  these,  and  found  in  them 
the  predominant  infra-clavicular  action  of  the  adult.  But  the  excess  of 
upper  movement  is  very  positively  less  than  among  their  seniors.  On  the 
other  hand,  Boerhaavo  (Pra;Iect.  Academ.  §  623.  tom.  v.  p.  144.  Ed.  IlaUcr, 
Amst.  1744),  one  of  the  earliest  observers  of  the  difference  in  the  respiratory 
action  of  the  sexes,  speaks  as  though  the  boy  and  girl  of  "  one  year  old" 
breathe  as  distinctively,  the  one  with  the  abdomen,  the  other  witJi  the  chest, 
as  the  full  grown  man  and  woman.  Per  contra,  Beau  aud  Maissiat  affirm, 
that  in  earliest  infancy,  and  often  up  to  the  third  year,  the  respiration  is 
abdominal  in  the  female  as  well  as  in  the  male.  It  has  appeared  to  me 
positive,  that  in  earliest  youth,  when  the  pectoral  and  ventral  modes  of 
breathing  first  become  obvious,  the  chest  action  in  the  female  is  more 
general,  and  less  limited  to  the  upper  regions,  than  at  a  later  period.  Age, 
then,  does  seem  to  mo  to  exercise  .in  influence  upon,  or  to  be  connected 
with,  the  typical  breathing  of  the  sexes. 

Social  position  has  no  modifying  power ;  the  washerwoman  and  the  peereta 
breathe  exactly  alike. 

The  hahit  of  forced  hreathing  is  not  without  modifying'  power  on  the 
calm  action  of  both  sexes.  For  instance,  the  extensive  play  of  the  upper 
regions  in  full  chested  soprani,  kept  up  in  the  exercise  of  their  art  for  many 
hours  daily,  ends  by  increasing  the  amount  of  infra-clavicular  movcnicnt  in 
ordinary  conversational  breathing.    It  lias  appeared  to  me  that,  even  in 
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In /oj-cet? breathing  this  sexual  difference  disappears;  in  both 
sexes  the  pectoral  movement  is  out  of  all  proportion  greater 

tenor  singers,  some  perversion  of  the  ordinary  condition— some  degree  of 
unnatural  infra-clavicular  movement — may  be  detected  in  calm  respiration. 

But  what  influence  does  dress  exercise  ?  Looking  at  an  adult  female,  and 
remembering  her  habit  of  drawing  in  the  lower  ribs  by  apparatus  more  or 
less  unyielding,  the  inference  seems  unavoidable  that  the  reason  why  a 
woman  does  not  breathe  like  a  man  is,  that  her  mode  of  dress  mechanically 
obstructs  phrenic  play.  Certain  mischiefs  entailed  by  tight  lacing  we  see 
positively  in  displacement  of  the  liver; — in  mis-shapement  of  it,  so  that  its 
height  is  made  to  exceed  more  or  less  its  breadth  ; — in  alterations  of  its 
texture,  so  that  true  lobular  substance  is  replaced  to  a  greater  or  less  depth 
by  induration-matter  functionally  inert.  We  see  them  exhibited  in  displace- 
ment of  the  heart; — in  narrowing  of  the  lower  intercostal  spaces,  &c.  And 
if,  from  certain  of  the  facts  concerning  age,  just  passed  in  review,  we  are 
forced  to  the  admission,  that  the  activity  of  infra-clavicular  respiration-move- 
ment in  the  female  is  in  the  main  designed  by  nature,  and  independent  of 
extraneous  influence,  still  I  cannot  help  thinking  that  the  great  excess  of 
that  movement,  and  the  limitation  of  breathing  play  to  the  upper  thorax  in 
the  civilised  adult  female,  are  due  in  no  small  measure  to  the  use  of  unyielding 
cases  interfering  with  inferior  costal  and  phrenic  action.  The  agricultural 
female  labourer,  -who  knows  not  stays,  breathes  more  like  a  male  than  the 
town  female.  Besides,  during  sleep,  the  conditions  of  pectoral  and  ventral 
action  in  the  female  are  much  less  strikingly  different  from  those  in  the  male 
than  in  the  waking  state  ;  the  waist  is  relieved  for  a  time  from  constriction. 
And  further,  the  male  and  female  dog  breathe  almost  exactly  alike,  as  do 
also  the  Iiorse  and  mare  ;  the  action  is  abdominal  and  lower  costal. 

It  would  seem  then  that  stays  are  in  part  productive  of  the  peculiarity  of 
adult  female  breathing,  but  certainly  are  not  its  sole  cause.  Boerhaave,  and 
bis  commentator,  Haller,  however,  holding  that  the  sexual- difference  obtains 
from  birth,  looked  upon  the  free  upper  costal  action  in  the  female  as  a 
pre-ordainment  to  meet  the  difficulties  of  pregn.ancy.  "  Nisi  banc,"  says 
Boerhaave,  "iu  foDminA  divcrsitatcm  natura  fecisset,  gravidaj  pcrpctua  dyspnocd 
lahoravissent,  ajque  ac  viri  hydropiti."  But  it  seems  here  to  be  forgotten,  that 
if  the  illustration  bo  sound,  ascitic  females  ought  to  escape  dyspnoja.  The 
final  cause  of  the  difference  in  the  sexes  is  of  less  interest,  however,  than  the 
mechanism  by  which  it  is  actually  worked  out ;  but  of  this  also,  ^othing  is 
known.  Haller  ascribes  the  predominant  costal  action  in  females  to  the 
greater  flexibility  of  their  bones  and  cartilages  (Op.  Cit.  pp.  98,  145).  The 
upper  interspaces  are  relatively  wider  in  the  fcm.ale,  the  lower  in  the  male  ; 
but  is  this  effect,  or  cause,  or  neither  one  nor  the  other  ? 
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than  the  abdominal ;  and  even  in  the  male  the  expansile  action 
commences  superiorly. 

Various  postures,  which  interfere  with  action  in  limited 
parts  of  the  chest  or  abdomen,  throw  extra-work  on  others,  and 
thus  alter  the  mechanism  of  respiration.  Thus,  in  calm 
breathing,  the  male,  when  lying  on  one  side,  exliibits  extra- 
costo-abdomiual  movement  on  the  other  ;  in  the  supine  posture 
tliere  is  no  perceptible  movement  in  the  perinseum,  in  lateral 
decumbency  sufficient  rise  and  fall  takes  place  there  to  count  the 
respirations  by. 

.  31.  In  Disease. — {a)  The  general  movements  of  simultaneous 
expansion  and  elevation  are  liable  to  dimimdion,  either  from 
instinctive  avoidance  of  pain,  paralysis  of  the  muscles  naturally 
producing  them,  or  a  material  obstacle  in  the  condition  of  the 
pleura  or  lung.  Thus  in  pleurodynia,  intercostal  neuralgia,  and 
at  the  onset  of  pleurisy,  the  first  cause  acts ;  in  cerebral  and 
in  spinal  paralysis,  the  second ;  in  the  coure  of  pneumo-thorax, 
pleurisy,  and  pneumonia,  of  obstruction  of  the  main  bronchus, 
of  gaseous,  liquid  or  solid  accumulations  in  the  pleura,  of  con- 
solidation and  rarefaction  of  the  lungs,  the  third.  On  the 
other  hand  these  movements  exceed  the  healthy  standard,  where 
a  musc\dar  effort  is  made  to  overcome  some  obstruction,  seated 
low  in  the  chest,  as  in  spasmodic  asthma,  and  especially  if  the 
diaphragm  be  mechanically  interfered  with,  as  in  pericarditis 
with  copious  effusion.  Or  they  may  be  perverted :  if  the  upper 
air  passages  be  obstructed,  either  from  disease  in  themselves 
(oedema  of  the  glottis ;  laryngitis,  simple,  ccdematous,  or  croupal ; 
tumors ;  foreign  bodies,  &c.)  or  in  neighbouring  parts,  (enlarged 
tonsils ;  pharyngeal  disease,*  &c.),  or  from  spasm  of  the  glottis 
(as  in  epilepsy,  hysteria,f  laryngismus  stridulus,  pertussis  and 

*  Constable,  U.  C.  H.,  Females,  vol.  ix.  p.  97.  Cancerous  ulcerated 
opening  between  (Esophagus  and  trachea.  Two  days  before  de.itli,  biisc  of 
chest  expanded,  the  apices  sank  in,  in  inspiration.  Yet  the  apices  proved 
sound,  the  bases  congested. 

t  Spicer,  U.  C.  H.,  Females,  vol.  ii.  p.  147,  Jan.  1847. 
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ckorea),  the  cliest,  instead  of  expanding  during  inspiration,' will 
actuallj'^  retract,  especially  below  and  at  the  sides,  while  the 
abdomen  enlarges,  in  proportion  to  the  amount  of  obstruction. 
In  many  of  these  affections  the  rhythm  of  the  movements 
becomes  jerking  and  uneyen.  The  more  flexible  and  expansile 
any  given  chest  is  in  health,  the  more  marked  will  be  this 
perversion,  where  obstruction  exists  above  the  bifurcation  of 
the  trachea :  it  attains  its  maximum  consequently  in  childhood. 
The  explanation  is  easy.  The  small  quantity  of  air  inspired 
makes  naturally  to  the  nearest  air  tubes,  those  of  the  upper 
lobes,  while  none  reaches  the  lower ;  the  inferior  parts  of  the 
chest  are  consequently  driven  inwards  by  atmospheric  pressure. 
This  state  of  things  becomes  permanent  where  its  cause  is 
permanent ;  and  thus  is  engendered  in  some  cases  the  so-called 
pigeon-breast  [20].  Instead  of  this  bilateral  perversion,  the 
phenomenon  will  be  unilateral,  if  the  obstruction  affect  the 
main  bronchus  on  one  side  only  ;  or  it  will  be  still  more  limited 
if  a  bronchus  of  second  or  third  calibre  be  alone  affected.  Now, 
whenever  any  cause  seriously  impairs  the  expansion-movement 
of  one  side  only,  the  expansion  of  the  other  is  liable  to  increase ; 
and  similar  deficiency  of  action,  limited  to  a  part  of  one  side, 
may  be  made  up  by  excess  on  the  rest  of  that  side  :  the  law  is 
the  same  as  for  tlie  audible  phenomena  of  respiration.  It  holds 
good,  too,  where  the  obstruction  is  parietal,  as  in  cancerous 
infiltration  of  the  wall  of  either  side  of  the  thorax. 

Want  of  power  in  the  respiratory  muscles,  whether  from 
debility  or  from  paralysis,  will  impair  the  chest-motions ;  in  the  te- 
tanic spasm,  whether  morbid  or  from  strychnia,  the  walls  are  fixed. 

32.  (b)  The  relation  of  the  movement  of  expansion  to  that  of 
elevation  may  change  completely ;  the  former,  for  example, 
being  almost  totally  suppressed,  while  the  latter  becomes  even 
peculiarly  obvious.  "When  the  lung-substance  is  more  or  less 
impermeable,  either  locally  or  generally,  and  either  from  disease 
witliin  itself  or  pressure  from  without  (as  in  cases  of  tubercle, 
pneimionia,  pleurisy,  pleuritic  and  pericardial  adhesion,  intra- 
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thoracic  tumors  or  aneurism),  this  kind  of  perversion  in 
movement  will  exist,  either  locally  or  geuernlly,  according  to  its 
cause.  It  is  especially  marked  on  forced  inspiration ;  volition 
may  drag  the  thorax  upwards,  but  cannot  expand  impermeable 
texture.  lu  vesicular  emphysema,  while  the  elevation-movements 
are  carried  to  an  extreme  point,  there  may  be  no  expansion  at 
all,  nay  even  slight  retraction  at  the  base,  during  inspiration. 

33.  (c)  The  rliythm  of  the  respiratory  act  is  likewise  subject 
to  change ;  the  duration  of  the  expiratory  movement  may 
become  considerably  greater  than  that  of  the  inspiratory.  This 
is  observed  whenever  physical  obstiniction  exists,  in  any  part  of 
the  passages  from  the  nares  downwards,  to  the  exit  of  air  from 
the  lungs ;  and  also  where,  as  in  vesicular  emphysema,  the 
elasticity  of  the  lung  is  destroyed.  In  the  latter  affection  the 
expiratory  movement  may  be  two-and-a-half  times  as  long  as 
the  inspiratory. 

34.  [d)  The  proportion  naturally  subsisting  between  the  extent 
and  frequency  of  movement  of  elevation  on  the  one  hand,  and 
the  duration  and  intensity  of  the  respiration-sounds  on  the  other, 
may  be  altogether  perverted:  the  former  may  be  greatly 
increased  in  amount;  while  the  latter  have  undergone  remarkable 
diminution.  This  state  of  things  constitutes  one  of  the  most 
remarkable  features  of  diseases,  where  spasm  affects  the  bron- 
chial tubes  or  glottis,  and  obstructions  of  physical  character  exist 
in  the  larynx,  trachea,  or  larger  bronchi.  The  inspiratory  action 
is  abrupt  and  short,  the  expiratory  prolonged. 

35.  (e)  Again,  the  relationship  of  the  thoracic  and  abdominal 
movements  may  change  completely.  Thus  all  conditions  inter- 
fering, either  dynamically  or  physically,  with  the  movements  of 
the  diaphragm,  while  they  impair  these,  give  excess  of  energy  to 
the  thoracic  class.  Inflammation  of  the  diaphragm,  or  of  the 
serous  membranes  coating  it,  great  fluid  efl"usiou  in  the  peri- 
cardium, solid,  fluid,  and  gaseous  accumulations  in  the  abdomen, 
pervert  in  this  manner  the  natural  order  of  things.  On  the 
other  hand,  the  diaphragmatic  movements  may  be  increased  b\ 
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certain  irritations  of  the  plivenic  nerves,  in  pleurodynia,  inter- 
costal neuralgia,  the  painful  periods  of  pleurisy,  in  diseases  or 
injury  of  the  spinal  cord  below  the  phrenic  nerves, — and  when 
compared  with  the  amount  of  expansion-movement  of  the 
thorax,  in  obstructive  diseases,  functional  or  mechanical,  of 
the  air  passages. 

36.  In  the  natural  state  the  costal  angles  are  nearly  equal, — 
the  left  being  slightly  the  more  acute  of  the  two.  All  affections, 
contracting  either  side  of  the  chest  to  the  exclusion  of  the  other, 
increase  the  acuteness  of  the  costal  angle  on  the  former, — as 
chronic  tubeixulisation,  chronic  pneumonia,  chronic  pleurisy  with 
retracted  side,  &c.  All  affections  augmenting  the  positive 
bulk  of  either  lung  widen  the  costal  angle  on  the  affected 
side, — as  rapid  and  general  hepatisation,  and  acute  general  tu- 
berculous infiltration.*  The  more  fully  the  base  of  the  lung  is 
implicated  in  the  disease,  the  more  obvious  will  be  the  effect. 
Where  the  costal  angle  is  narrowed,  its  costal  limb  is  depressed ; 
where  the  former  is  widened,  the  latter  is  raised. 

37.  In  estimating  the  thoracic  movement  of  calm  breathing 
in  disease,  the  sex  of  the  patient  must  always  be  borne  in  mind. 
An  amount  of  infra-clavicular  expansion,  ample  for  a  male, 
would  be  below  par  for  a  female:  the  converse  is  true  of 
iufra-axillary  action.  Various  morbid  states  pervert  the  natural 
sexual  condition, — giving  the  female  the  lower  action  of  the 
male  thorax,  the  male  the  upper  mobility  of  the  female  thorax. 

38.  The  intercostal  spaces  are  widened  by  fluid  and  gaseous 
collections  in  the  pleura,  by  intra-thoracic  tumors  and  aneurism, 
—by  certain  kinds  of  enlargement  of  the  heart,  by  hydroperi- 
carditis, — by  extensive  plastic  infiltration  of  the  lung,  when 
sudden  and  in  the  acute  state.  Fluid  in  the  pleura  or  pericar- 
dium may,  in  addition,  cause  bulging  of  the  intercostal  planes, 
irrespectively  of  the  nature  of  the  fluid,  whether  purulent, 

Hodson,  U.  C.  H.,  Mjiles,  vol.  ix.  p.  17.  In  this  ease  of  combined 
ncuto  tubcrciilisation  and  pneumonia,  while  increase  of  bulk  existed  inforiorly, 
'liminution  by  interstitial  contraction  had  set  in  superiorly. 
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serous,  or  bloody.  The  conditions  of  bulging  will  be  more  fully 
considered  with  the  history  of  Pleurisy. 

The  interspaces  undergo  narrowing  in  the  absorption-period 
of  pleurisy  and  pericarditis,  and  in  all  affections  causing  marked 
contraction  of  the  lungs. 

All  movement  of  the  intercostal  planes  is  annulled  in  certain 
stages  and  conditions  of  pleuritic  effusion  and  of  iutra-lhoracic 
tumor.  Their  movements  are  liable  also  to  perversion :  the 
spaces  may  bulge  beyond  the  level  of  the  ribs  during  expiration ; 
they  may  bulge  too  in  inspii-ation :  and  this  in  different  parts  of 
the  same  chest  at  once  tuberculous  and  emphysematous. 

39.  If  fluid  be  accumulated  in  sufficient  quantity  in  the 
pleural  sac  to  cause  marked  bulging  of  the  interspaces,  an 
undulatory  movement  caused  by  respiration  may  sometimes  be 
seen.  If,  in  addition,  the  costal  plane  be  perforated,  and  a 
fluid  collection  in  the  walls  of  the  thorax  communicate  at  all 
freely  with  another  in  the  pleura,  an  inspiratory  and  expiratory 
fall  and  rise  of  the  former  is  distinctly  visible. 

SECTION  II.— APPLICATION  OF  THE  HAND. 

40.  By  application  of  the  hand  and  palpation,  are  meant  the 
acts  of  laying  the  hand  on,  and  feebng,  the  external  sui'face  of 
the  chest.  The  objects  of  these  acts  is  to  ascertain  the  form  of 
the  different  regions  of  the  thorax  (little  or  no  information  can 
be  derived  from  them  regarding  the  general  conformation  of  the 
cavity) ;  the  state  of  the  general,  and  especially  of  the  partial, 
movements  of  the  walls ;  the  amount  of  vibration  communicated 
to  the  hand  from  those  w.ills,  and  the  existence  or  absence  of 
Jluctuation  within  the  chest. 

41.  In  employing,  this  method  of  diagnosis,  the  palmar 
surface  of  the  fingers  and  hand  should  be  laid  gently  and  evenly 
on  the  surface.  If  the  object  be  to  investigate  the  form  or 
movements  of  the  thorax,  this  is  the  only  precaution,  in  addition 
to  those  recommended  for  the  proper  performance  of  inspection, 
which  it  is  necessaiy  to  observe ;  if  the  thoracic  vibration  be 
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the  subject  of  examination,  it  is  advisable  to  place  the  patient  in 
the  horizontal  posture. 

42.  Application  of  the  hand  is  less  useful  than  inspection  in 
ascertaining  the  amount  of  general  movement,  taken  as  a  whole, 
existing  in  any  given  thorax ;  but  it  is  greatly  more  effectual  in 
locally  distinguishing  expansion  from  elemtion-movtm&xxt,  and  in 
analysing  the  partial  costal  movements. 

Thus  in  chronic  pleurisy  with  retracted  side  a  good  deal  of 
elevation-movement  may  be  felt  during  inspiration,  while  the 
total  absence  of  any  action  tending  to  fill  out  or  expand  the 
hand  laid  on  the  surface  is  readily  ascertained.  The  same  state 
of  things  may  constantly  be  established  in  the  infra-clavicular 
regions,  when  the  apex  of  the  lung  is  consolidated.  In  this 
case,  and  also  in  empyema,  the  thoracic  walls,  above  and  below 
the  clavicle,  may  fall  in  during  inspiration  and  expand  during 
expiration,  while  the  elevation-movement  pursues  its  natural 
course  and  rhythm. 

43.  In  the  natural  state,  calm  inspiration  causes  divergence 
of  the  lower  ribs,  and  convergence  (as  originally  shown  by 
Haller,  and  recently  by  Dr.  Sibson)  of  the  upper ;  while 
an  intermediate  set,  from  the  foui'th  to  the  seventh,  undergoes 
scarcely  any  change.  Expiration  produces  the  converse  effects. 
The  amount  of  alteration  is  greatest  superiorly  in  women, 
inferiorly  in  men ;  and  in  both  sexes  greater  anteriorly  and 
laterally  than  posteriorly.  Forced  breathing  widens  and  narrows 
the  interspaces  proportionately  more;  the  convergence  of  the 
infra-axillary  ribs  in  the  male  during  extreme  expiration  is 
particularly  remarkable. 

In  the  lower  interspaces  of  the  male,  it  is  easy  enough  by 
placing  the  thumb  or  a  finger  on  their  surface  to  follow  these 
movements.  But  it  is  very  difficult  to  detect  the  inspira- 
tory convergence  in  the  upper  spaces.  When  a  finger  is  placed 
in  an  upper  intercostal  space,  and  the  thinner  the  subject  of  the 
observation  the  better,  it  seems  to  be  compressed  by  tlie  adjacent 
ribs  during  expiration,  and  relieved  of  all  pressure  during 
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inspiration — just,  though  not  to  the  same  amount,  as  in  the 
lower  interspaces.  There  is,  however,  some  fallacy  here ;  for  I 
have  foimtl,  by  performing  artificial  respiration,  after  the  removal 
of  the  integuments,  on  the  dead  male  subject,  that  the  upper 
ribs  do  actually  converge  during  that  movement.  The  amount 
of  approximation,  even  in  persons  with  wide  intercostal  spaces, 
appears  to  me  not  to  exceed  one-sixteenth  or  one-twelfth  of  an 
inch  at  the  outer  edge  of  the  costal  cartilages. * 

Allied  in  mechanism  to  the  expansion-movements,  these 
diverging-movements  may  nevertheless  be  aifected  differently 
from  the  former  in  disease.  Thus,  in  cases  of  chronic  pleurisy, 
with  contracted  side,  the  elevation-movement  may,  during 
inspiration,  be  still  perceptible  in  the  infra-axiUary  region,  and 
the  expansion-movement  be  absolutely  null,  while  the  ribs 
actually  converge.  This  inspiratory  convergence  of  the  ribs  has 
appeared  to  me  indicative  of  subjacent  pulmonary  consolidation 
and  pleuritic  cujgluiination  combined. 

44.  Vocal  vibration,  or  fremitm.  If  the  hand  be  applied  to 
the  surface  of  the  chest  of  a  healthy  individual,  while  speaking, 
a  vibratile  tremor  is  perceived  by  the  fingers.  This  vibration, 
delicate  under  all  circumstances  and  readily  deadened  by  too 
forcible  pressure  of  the  hand,  is,  generally  speaking,  in  the  dii-ect 
ratio  of  the  graveness,  coarseness  of  quality,  and  loudness  of 
the  speaking  voice,  and  hence,  as  a  rule,  more  marked  in 
adults  than  in  children,  in  males  than  in  females.  It  is  often 
altogether  deficient,  indeed,  in  females  and  children.  Cteieris 
paribus  it  is  more  intense  in  long-chested  than  in  short-chested 
persons;  and  markedly  so  in  thin  than  in  fat  people ;  unless  as 
deepening  the  voice  and  either  lessening  or  increasing  fulness 
of  person,  age  appears  to  have  no  influence  upon  its  amount. 

*  In  H.  Young,  ffit.it.  40,  (carcinoma  of  ileum  and  ilco-vcsical  fistula  ; 
U.  C.  H.,  Females,  vol.  vii.  pp.  130),  approximation  of  the  second  and  third 
left  cnrtilages  was  noticed  on  full  inspiration.  The  left  lung  ^vas  healthy, 
weigliing  only  13-7.5  07..;  but  there  were  old  general  adhesion;.  Also  case  of 
Moore,  U.  C.  IL,  Males,  vol.  viii.  p.  390. 
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The  vibration  is  scarcely  affected  by  tension  or  relaxation  of  the 
muscles  over  which  the  hand  is  laid  :  in  the  great  majority  of 
cases  it  is  stronger  in  recumbency  than  in  the  sitting  posture 
(in  twenty-two  trials,  sixteen  times  greater  lying  than  sitting, 
four  times  equal,  twice  more  mai'ked  in  the  sitting  than  the 
lying  posture).  It  is  greatly  more  marked  when  some  sounds 
are  uttered  than  others,  and  hence  the  importance,  in  delicate 
comparative  trials,  of  making  the  person  examined  repeat  the 
same  word  or  words.* 

As  a  general  truth,  the  intensity  of  the  fremitus  is  considerably 
gi'eater  on  the  right  side  of  the  chest  than  the  left, — the  greatest 
amount  of  this  excess  existing  in  the  infra-clavicular,  infra- 
scapular,  and  inter-scapular  regions.  Exceptional  regions  are 
the  right  infra-axillary  and  infra-mammary,  where  the  presence 
of  the  liver  interrupts  the  vibrations,  and  throws  into  comparative 
prominence  the  naturally  weak  fremitus  in  the  corresponding 
regions  on  the  left  side  :  the  difference  would  be  greater,  were  it 
not  for  the  presence  of  the  spleen  iu  the  latter  position.  Where 
the  heart  is  uncovered  by  the  lung,  vibration  is  totally  absent, 
and  the  right  edge  of  that  space  may  be  traced  by  its  abrupt 
cessation  there ;  over  the  left  lung  there  is  naturally  so  little  vocal 
vibration,  that  modifications  of  the  sign  can  scarcely  be  used  with 
confidence  for  making  out  the  left  edge  of  the  space.  The  lower 
border  of  the  right  lung  may  be  traced  by  the  abrupt  cessation 
of  all  fremitus  immediately  below  it. 

The  fremitus  is  intensely  marked  over  the  larynx  and  trachea, 
stronger  at  the  sternal  than  the  humeral  halves  of  the  infra- 

*  In  singing,  the  fremitus  is  mucli  more  marked  wlien  tlic  voice  is  bass, 
baritone,  or  contr'alto,  than  when  tenor  or  soprano ;  and  it  accompanies  the 
lower  notes  of  any  given  register  to  a  much  greater  amount  than  the  upper  ; 
it  may  be  absolutely  null  on  a  high  note,  thougli  most  loudly  sounded,  while 
it  is  well  marked  with  a  low  note  of  the  same  voice  softly  uttered.  From  a 
few  trials  I  find  that  the  fremitus  ceases  with  soprano  and  mezzo-soprano  voices 
between  /  .ind  a  on  the  lines.  Baritones  cither  retain  the  freftiitiis  through 
their  whole  register,  or  lose  it  about  tlieir  upper  /.  The  8upr.a-]aryngeal 
register  of  all  voices  is  without  fremitus. 

.     C  2 
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clavicular  regions,  generally  faintly  manifest  on  the  right  clavicle, 
and  imperceptible  at  tlie  top  of  the  sternum. 

45.  The  natural  vocal  fremitus  is  susceptible,  in  diseane,  of 
increase  or  diminution.  As  in  the  case  of  other  signs,  the 
existing  amount  of  change  is  most  effectually  ascertained  by 
comparison  of  the  two  sides  of  the  chest ;  but  in  making  this 
comparison,  the  observer  must  carefully  bear  in  mind  the  great 
differences  naturally  existing  on  these  two  sides.  Unnatural 
density  of  the  pulmonary  texture,  produced  by  solid  infiltration, 
unless  this  he  carried  to  an  extreme  amount,  intensifies  vocal 
vibration, — as  in  tuberculous  or  plastic  infiltration,  acute  or 
chronic  :  pneumonia  of  the  left  base  posteriorly  will  thus  raise 
the  fremitus  above  the  standard  of  the  right  base  in  health.' 
Pulmonary  apoplexy  and  oedema  act,  within  my  experience,  in 
the  same  way,  but  to  a  slight  amount.  In  dilatation  of  the 
bronchi  the  increased  calibre  of  the  vibrating  tubes,  as  well  as 
adjacent  consolidation,  commonly  tend  to  the  same  result.  In 
pleuritic  efifusioa  occupying  the  lower  part  of  the  side,  the  infra- 
clavicular region  may  furnish,  fremitus  in  excess. 

When  the  lung-substance  is  removed  to  a  distance  from  the 
chest-waU  by  gaseous  or  liquid  accumulation  in  the  pleura,  as  in 
pneumo-thorax  and  in  pleural  effusions,  dropsical,  lijemorrhagic 
or  inflammatory,  the  fremitus  is,  as  a  rule,  annulled.  Unfortu- 
nately, however,  the  fremitus  is,  in  some  cases,  retained  at  the 
right  base,  even  when  a  considerable  amount  of  fluid  exists  in 
the  pleura.  Sometimes  explicjible  by  solid  adhesions  conveying 
the  vibrations  from  the  lung  to  the  chest  wall,  in  other  instances 
the  anonialy  does  not  admit  of  explanation.  The  theories  of 
unison-resonance,  echo,  and  consonance,  do  not  fairly  meet 
the  difficulty.  The  influence  of  solid  accumulation,  either  in  the 
lung  or  pleura,  varies  according  to  circumstances :  very  extensive 
lung-infiltration,  whether  fibrino-plastic,  pseudo-fibrous,  carcino- 

*  In  cascs  of  universal  and  very  dense  acute  tuberculous  infillintion  the 
fremitus  may  be  strong  superiorly  near  the  largo  tubes,  less  distinct  inforiorly. 
(Case  of  Hodson,  U.  C.  H.,  Males,  vol.  ix.  p.  17.) 
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raatous  or  other,  deadens  tlie  vibration,  especially  if  the  infiltrated 
parts  be  distant  from  the  larger  bronchi,  and  the  voice  feeble ; 
extra-pulmonary  tumors  and  aneurisms  produce  the  same  effect. 
But  if  the  other  cu-cumstances,  such  as  the  strength  and 
graveuess  of  the  voice,  be  favourable,  aneurisms,  tumors  and 
cancerous  infiltrations  will  not,  even  when  of  tolerable  size,  anni- 
hilate fremitus,  if  they  be  in  close  connection  with  the  larger 
bronchi.  It  is  commonly  said  that  in  vesicular  emphysema  the 
vibration  is  unpaired ;  I  have  not  found  this  habitual,  and  in 
some  cases  its  intensity  is  above  the  range  of  health. 

45.  *  Vocal  fremitus  and  audible  vocal  resonance  bear  no 
uniform  relationship  to  each  other  either  in  health  or  disease  :  for 
though,  when  the  voice  is  grave,  and  low  notes  are  sounded, 
they  both  increase  and  decrease  equably,  under  the  converse 
circumstances  audible  resonance  may  be  powerful,  while  the 
fremitus  is  feeble  or  null. 

As  a  general  rule,  sounds  of  high  pitch  give  relatively  most 
audible  resonance,  sounds  of  low  pitch  most  fremitus.  But  the 
exceptions  to  this  rule  in  the  acoustics  of  the  chest  are  nume- 
rous. An  individual  with  gruff  low-pitched  voice  may  have 
powerfid  bronchophony  in  a  spot  where  the  fremitus  is  next  to 
nuU.* 

46.  The  act  of  coughing  produces  a  vibration  similar  to,  but 
less  marked  than  the  vocal.  This  vibration  [tussive  fremitus) 
suffers  the  same  kinds  of  modification  in  disease ;  but  is  valueless 
clinically,  unless  in  cases  of  aphonia. 

47.  Certain  rhonchi  throw  the  bronchial  tubes  into  vibration 
sufficiently  strong  to  be  felt  on  the  surface  of  the  chest  {rhonchal 
fremitus) .-  the  sibilant,  sonorous,  and  mucous,  have  all  this  pro- 
perty. The  cavernous  rhonchus,  produced  in  excavations  of  the 
lung  near  the  surface,  may  be  accompanied  with  marked 
fremitus,  and  without  fluctuation  being  perceptible  to  the 
finger.    Stridulous  respiration  even,  such  as  that  attending 


*  Crowhurst  (right  pleuritic  effusion),  U.  C.  H.,  Males,  vol.  ix.  p.  142. 
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aneurismal  pressure  on  the  tracliea,  may  produce  very  distinct 
fremitus,  greater  in  inspiration  than  in  expiration. 

48.  In  the  natural  state  of  the  pleura,  the  gliding  motion  of 
its  costal  and  pulmonary  laminae  upon  each  other  gives  rise  to 
no  vibration  perceptible  by  the  hand  applied  to  the  surface. 
Nor  is  it  usual,  even  in  cases  where  audible  friction-phenomena 
exist,  to  discover  such  vibration :  in  some  instances,  however, 
it  may  be  detected ;  and  the  sensation  conveyed  {frietion- 
fremitus),  though  distinctly  somewhat  vibratile,  nevertheless 
possesses  more  of  a  simply  rubbing  character,  just  as  might  be 
anticipated  from  a  consideration  of  its  cause, — the  collision  of 
plastic  matter  on  the  pleural  surfaces.  In  point  of  intensity  it 
varies  greatly ;  in  some  cases  perceptible,  even  in  ordinary 
breathing,  to  the  patient  himself, — in  others  it  is  only  evolved 
by  forced  inspiration,  and  only  to  be  caught  occasionally. 
Accompanying  either  the  inspiration  or  expiration-movement,  it 
is  more  commonly  associated  with  the  former.  I  have  met  with 
it  to  a  higher  degree  at  the  absorption-period,  than  at  the 
outset,  of  pleurisy. 

49.  A  pulsatile  movement  of  the  lung,  attended  with  a  quasi- 
tremor  on  the  surface  of  the  chest,  and  synchronous  with  the 
systole  of  the  heart,  has  been  noticed,  first  by  Dr.  Graves,  in 
some  rare  instances  of  pneumonia  and  intra-thoracic  cancer. 
Here,  too,  may  be  included  the  impulse  of  pulsating  empyema. 

50.  Palpation  may  also  be  used  for  the  detection  of  fluids  con- 
tained either  in  the  lungs  or  pleura.  The  sensation  is  that  of 
ordinary  fluctuation,  commonly  attended  with  a  certain  degree 
of  vibratile  tremor.  Its  existence  may  be  ascertained,  either  by 
the  movements  of  the  fingers  used  by  surgeons  for  detecting  fluid 
in  an  abscess  {simple  Jluctuation)  ;  or  succussion  of  the  chest 
may  be  required  {Jluctuation  hy  succussion);  or  percussion  of  the 
surface,  be  necessary  to  produce  it  {" peripheric"  fuctuaiion); 
or  it  may  occur  tlu'ough  the  influence  of  respiration  as  .m 
attendant  on  cavernous  rhonchi  {rhonchal  Jluctuation)  :  in  this 
latter  case  vibration  may  be  more  distinctly  felt  than  in  the 
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others.  The  "peripheric"  species,  described  by  Dr.  C.  Tcarral, 
is  to  be  detected  by  giving  a  quick  shai-p  fillip  in  an  intercostal 
space,  perpendicular  to  the  surface,  when  a  sensation  of  fluctua- 
tion will  be  transmitted  to  a  finger  of  the  other  hand  fiii-mly 
applied  to  the  surface  in  the  same  space,  at  a  short  distance 
from  the  point  percussed.  Simple  fluctuation  is  producible, 
where  the  intercostal  spaces  are  much  bulged  out  by  pleuritic 
efliision ;  peripheric  fluctuation  in  the  same  cases,  but  most 
perfectly  where  air  and  fluid  co-exist  in  the  pleura ;  fluctuation 
by  succussion  in  cases  of  hydro-pneumo-thorax  and  of  large 
excavation  in  the  lung. 

51.  Application  of  the  hand  to  the  surface,  below  the  clavicles 
in  the  female,  below  the  epigastrium  in  the  male,  is  the  readiest 
way  of  ascertaining  the  frequency  of  respu-ation, 

53.  The  absolute  frequency  of  respiration  in  health  averages 
in  the  waking  adult  twenty  per  minute ;  greatest  at  biiih,  it 
decreases  quinquennially  to  the  age  of  thirty,  and  between  this 
period  and  the  fiftieth  year  again  increases  somewhat.* 
Eespiratiou  is  slightly  quickened  by  fulness  of  the  stomach,  and 
is  slower  in  the  male  than  the  female,  in  the  lying  than  in  the 
sitting,  and  in  the  sitting  than  in  the  standing  postures. 

In  disease  the  absolute  frequency  may  rise  to  eighty,  and  even 
upwai-ds,  and  setting  aside  moribund  p'ersons,  may  fall  to  eight. 

53.  The  ratio  of  the  respiration  to  the  pulse  is  more  import- 
ant, in  diagnosis,  than  the  absolute  frequency  of  either.  In  the 
adult  the  natural  ratio  lies  between  1  :  4  and  1:4-5.  The  slower 
the  pulse  absolutely,  the  higher  the  ratio  of  the  respiration ;  a 
pulse  of  sixty  wDl  relatively  give  a  larger  number  of  respirations, 
than  one  of  eighty.  The  influence  of  posture  is  relatively 
greater  on  respiration  than  on  the  pulse ;  hence  the  ratio  varies 
in  the  same  individual  in  the  three  chief  postures. 

In  disease  the  pidse-respiration  ratio  is  subject  to  remarkable 
perversions,  which  are  sometimes  of  signal  use  in  diagnosis. 
The  extreme  ratios  which  have  fallen  under  my  own  notice 

*  Qiietelct.  SurrHommc,  t.  ii.  p.  91.  1836. 
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are  as  9:1  in  chorea,*  and  as  1'7  =1  in  pneumonia.  Tliese  per- 
versions may  be  maintained,  whether  the  pulse  be,  absolutely 
considered,  frequent  or  not.  In  hysteria  the  ratio  may  range 
5:1  to  1-  8:1. 

SECTION  III.— MENSURATION. 

54.  The  object  of  measuring  the  chest  is  twofold :  First,  to 
ascertain,  more  accurately  than  can  be  done  by  inspection  and 
application  of  the  hand,  the  comparative  bulk  of  the  two  sides, 
the  relative  positions  of  their  difiFerent  parts,  and,  in  some  few 
instances,  the  distances  between  those  parts  and  certain  fixed 
points  beyond  the  limits  of  the  thorax  (measurements  in  resf)  : 
Secondly,  to  estimate  with  precision  the  amount  of  expansion 
and  retraction  of  the  chest  accompanying  inspiration  and 
expiration  [measurements  in  motion). 

§  I. — Mensuration  in  Rest. 

55.  A  complete  system  of  Mensuration  would  comprise  the 
following  admeasurements : — 

A.  General. — (a)  Circular.  1.  On  the  level  of  the  sixth 
cartilage;  2.  Midway  between  the  nipples  and  clavicles. 
(5)  Transverse ;  3.  Prom  the  point  of  one  acromion  to  that  of 
the  other  ;  4.  In  the  axillfe  ;  5.  At  the  base  of  the  chest,  (c) 
Antero-posterior.  6.  Under  the  clavicles;  7.  At  the  base  of 
the  chest.  {J)  Vertical.  8.  From  the  clavicle  to  the  most 
dependajit  point  of  ribs. 

B.  Partial. — (a)  Horizontal.  1.  From  the  nipple  to  tlf 
middle  line  of  the  sternum.  (5)  Vertical.  2.  From  the  middle 
of  the  sternal  notch  to  the  nipple ;  3.  From  the  nipple  to  the 
antero-superior  spine  of  the  ileum  ;  4.  From  the  most  dependent 
point  of  the  twelfth  rib  to  the  same  spine. 

56.  But  these  different  kinds  of  measurement  arc  not  all  of 
equal  importance,  especially  in  the  present  state  of  knowledge, 

*  Case  of  Cnrpcnler,  Clin.  Ltd.  "Lancet,"  Jammy,  1849. 
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— either  because  some  of  them  really  convey  information  of  very 
secondary  value,  or  because  they  have  not  as  yet  been  sufficiently 
practised  to  render  the  physician  familiar  with  the  indications 
derivable  from  them.  The  measurements  which  it  is  of  real 
consequence  for  the  student  to  understand,  and  in  all  doubtful 
cases  to  practise,  are  distinguished  by  italics  :  at  the  same  time, 
it  would  be  a  mistake  to  imagine  that  all  the  others  may  not 
occasionally  furnish  more  or  less  useful  information,  either 
confirmatory  or  corrective  of  results  otherwise  obtained. 

57.  A.  General  Measurements. — (a)  Circular,  (1.)  on 
tJie  level  of  the  sixth  costo-sternal  joint. — Circular  measurement 
of  the  chest,  as  commonly  performed  with  a  single  graduated 
tape  passed  round  the  thorax  from  the  middle  line  anteriorly,  is 
a  troublesome  process,  requiring  tlie  patient  to  be  raised  to  the 
sitting  posture,  and  the  co-operation  of  two  persons.  Besides, 
the  difficulty  of  ascertaining  the  precise  point  of  the  measure, 
corresponding  to  the  spine,  renders  the  process  inaccurate. 
These  difficulties  have  been  removed  by  a  very  simple  plan, 
suggested,  I  believe,  by  Dr.  Hare, — that  of  joining  together  two 
such  tapes  at  the  commencement  of  their  scales,  and  fixing 
them,  as  the  patient  reclines,  at  their  line  of  union,  to  the  spine  : 
each  side  of  the  chest  has  thus  its  separate  measure.  By 
padding  the  inner  surface  of  both  measures,  close  to  their  line 
of  junction,  a  sort  of  saddle  is  made,  which  readily  fixes  itself  to 
the  spinous  processes. 

58.  The  circular  width  of  the  chest  varies  so  widely  in  healthy 
individuals,  that  there  is  little  practical  utility  in  attempting  to 
fix  its  mean  value.  I  have  known  it  in  the  adult  male  so  high, 
on  the  level  of  the  sixth  cartilage,  as  forty-four  inches,  and  so 
low  as  twenty-seven.  Perhaps  thirty-three  inches  may  be 
mentioned  as  the  fairest  adult  average ;  but  the  width  varies 
with  age,  long  after  the  height  has  become  stationary,  gradually 
increasing  from  the  age  of  sixteen  to  sixty  :  so  that  the  mean 
being  thirty  inches  from  the  age  of  sixteen  to  twenty,  it  is 
thirty-four  from  that  of  fifty-one  to  sixty.    The  circumference 

c  3 
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increases,  but  not  in  any  fixed  proportion,  with  the  robustness, 
stoutness,  and  height  of  individuals.  The  female  circumference 
is,  absolutely  and  relatively,  less  than  the  male. 

According  to  M.  Woillez,  the  circumference  is  greatest  in 
persons  following  trades  that  require  active  exertion  of  the 
whole  frame,  but  not  of  the  upper  extremities  in  particular. 
Far  from  this,  were  his  number  of  cases  sufficient  for  the  final 
decision  of  the  question,  the  latter  class  of  artisans  must  be  held 
to  have  the  lowest  average  cii'cumference  of  thorax.  But  the 
absolute  measiu'ement  is  of  less  importance  than  might  appear, 
for  width  is  not  an  index  of  expansile  power ;  on  the  contrary, 
these  statical  and  dynamical  conditions  may,  in  fat  people 
especially,  be  inversely  as  each  other. 

59.  The  relationship  of  pectoral  to  abdominal  circumference 
varies  with  age :  in  infancy  and  childhood  the  latter  is  greater 
than  the  former.  In  the  male  adult,  less  so  in  the  female,  the 
chest  exceeds  the  abdomen  in  width.  In  cases  of  abdominal 
obesity  the  natural  ratio  becomes  perverted. 

60.  Certain  definite  relationships  exist  between  the  girth  of 
the  chest  on  the  one  hand,  and  the  width  of  the  shoulders,  the 
distance  between  the  nipples  and  the  antero-posterior  diameter 
on  the  other  (Brent) ;  but  as  their  perversions  do  not  furnish  any 
precise  diagnostic  inferences,  it  is  unnecessary  to  describe  them. 

61.  The  two  sides  of  the  chest  are  of  unequal  semi-circum- 
ference in  about  five-sixths  of  healthy  adults  ;  a  mean  excess  of 
about  half  an  inch  existing  on  the  right  side  in  right-handed 
individuals;*  in  left-handed  persons  the  left  side  sometimes 
measures  more  than,  or  more  frequently  the  same  as,  the  right. 
These  propositions  hold  true  of  both  sexes ;  but  the  difference 
is  slightly  greater  in  males  than  females.  In  infancy  and  youth 
the  two  sides  scarcely  differ.  I  have  not  traced  any  special 
influence  of  trade  on  these  measurements ;  but  accidental  cir- 
cumstances, unconnected  with  disease  of  the  thoracic  organs, 

*  Tliia  excess  becomes  the  more  remarkable,  when  the  frequency  of  slight 
convexity  of  the  dorsal  spino.to  the  right,  in  health,  is  considered. 
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are  liable  to  modify  their  ratio.  Thus,  distension  of  the  stomach 
with  flatus  or  food  may  equalise  the  measui'ement,  for  the  time 
it  lasts,  on  the  two  sides ;  and  I  am  inclined  to  believe,  that  the 
deficiency  of  motion,  kept  up  by  fractured  ribs  in  some  cases  for 
a  very  lengthened  period,  perhaps  for  a  life-time,  may  in  the  end 
diminish  the  dimensions  of  the  side, — the  lung  probably,  just 
as  in  cases  where  its  expansion  and  retraction  are  interfered 
with  by  pressure  of  a  tumor  on  a  main  bronchus,  collapsing  and 
becoming  more  or  less  atrophous,  while  the  thoracic  walls  fall 
in  proportionally.* 

62.  The  most  important  morbid  conditions  of  cii'cular  dimen- 
sions are  increase  or  diminution  of  loidth  of  either  side,  as 
compared  with  the  other.  They  occur  respectively  in  the  same 
diseases,  abeady  enumerated  under  these  heads,  as  morbid 
expansion  and  retraction. 

63.  Of  circular  width  midicay  between  tlie  nipple  and  clavicle 
little  has  been  ascertained.  The  scapulae  prevent  the  real 
measures  from  being  taken,  and  in  some  persons  raise  the  cir- 
cumference here  above  that  on  the  level  of  the  sixth  cartilage ; 
as  far  as  is  now  known,  the  ratio  of  the  upper  and  lower  circum- 
ferences does  not  appear  to  me  sufficiently  constant  to  be  trusted 
to  clinically.  It  is  matter  of  general  belief  that  the  size  of  the 
upper  part  of  the  chest,  compared  with  that  of  the  base,  is 
greater  in  proportion  as  the  muscular  and  osseous  systems, 
especially  the  latter,  are  strongly  developed,  and  the  constitution 
of  the  individual  free  from  the  taint  of  predisposition  to 
phthisis.  Though  not  prepared  to  say  positively  whether  the 
excess  of  width,  existing  at  the  lower  part  of  the  chest  on  the 
right  side,  holds  in  the  upper  regions  also,  I  am  inclined,  from 
a  Umited  number  of  observations,  to  believe  that  it  does,  though 
to  a  less  amount  than  inferiorly. 

*  Case  of  Bassctt  (U.  C.  H.,  Males,  vol.  ii.  p.  214);  the  right  side  (the 
man  being  right-handed  and  free  from  pulmonary  disease,  capable  of  explaining 
the  fact),  measured  opposite  the  sixth  costo-sternal  joint  16|  inches,  the  left 
18|  inches  :  he  had  old  fractured  ribs  on  the  right  side. 
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64.  (p)  Transverse. — Eespecting  mensuration  of  the  transverse 
diameters  of  tlie  chest,  I  have  no  precise  information  to  offer. 
It  should  be  made  with  a  pair  of  callipers,  and  there  can  be 
little  question  that  diagnostic  data  of  importance  might  occa- 
sionally be  derived  from  its  employment.  It  would,  however, 
in  the  greater  number  of  cases,  do  little  more  than  confirm 
the  results  of  inspection;  for  diminution  of  the  transverse 
diameter,  in  respect  of  the  antero-posterior,  the  change  which, 
it  may  be  presumed,  would  most  frequently  present  itself,  is 
one  of  those  alterations  of  shape  which  most  readily  attract 
the  eye. 

65.  (c)  Antero-posterior. — A  pair  of  common  steel  callipers 
is  the  simplest  instrument  for  determining  the  antero-posterior 
diameter  of  the  chest.  The  absolute  maximum  measurement 
varies  widely, — the  extremes  I  have  actually  noted  in  males  of 
middle  height,  free  from  chest-disease,  being  eight  and  twelve 
inches.  The  difficulties,  in  comparing  the  diameters  of  the  two 
sides,  are  to  apply  the  blades  of  the  callipers  with  exactly  the 
same  force,  and  (a  far  from  easy  task,  on  account  of  the  slope 
of  the  surface  of  the  chest),  to  exactly  corresponding  points  on 
both  sides. 

In  measuring  the  antero-posterior  diameter  of  the  apex  of  the 
chest  on  either  side,  the  extremity  of  one  blade  shoidd  be  placed 
immediately  under  the  centre  of  the  clavicle,  the  other  upon  the 
corresponding  point  of  the  spine  of  the  scapula,  the  equi-distance 
of  both  extremities  from  the  middle  line  being  at  the  same  tim< 
carefully  ensured.  The  diameter  of  the  right  side  in  this  situa- 
tion, as  also  over  the  sixth  rib,  will  be  found,  in  the  greater 
number  of  healthy  persons,  to  exceed  that  of  the  left  (possibly 
as  a  compensation  for  the  relatively  less  height  of  the  right 
lung),  but  by  so  very  small  an  amount  that,  where  an  excess  at 
all  marked  is  detected  on  that  side,  the  physiological  disparity 
may  be  ignored.  In  other  words,  an  excess  of  even  a  fourth  of 
an  inch  on  the  right  side,  furnishes  suflicient  evidence  of  morbid 
depression  or  diminished  diameter  on  the  left;   though  the 
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existence  of  a  similar  excess  oa  the  left  side,  will  be  still  more 
strongly  conclusive  of  contraction  on  the  right. 

66.  The  morbid  states  discoverable  by  the  measurement  now 
described  are,  d'mmution  and  increase  of  the  antero-posterior 
diameter.  The  latter  change  occurs  in  pleurisy  with  effusion, 
pneumonia,  hypertrophy  of  the  lung,  emphysema,  intra-thoracic 
tumor  and  aneurism,  various  cardiac  affections,  acute  general 
tuberculisation  of  a  lung,  and  probably  chronic  tuberculous 
disease  of  the  apex,  at  its  very  earliest  period.  Diminution,  on 
the  other  hand,  arises  in  the  more  advanced  stages  of  tubercle, 
in  simple  chronic  consolidation,  in  the  absorption-period  of 
pleurisy  with  retraction,  and  in  cases  of  prolonged  mechanical 
obstruction  to  the  entry  of  air  through  the  larynx  or  main  bronchi. 

67.  {d)  Vertical. — The  vertical  measurement  of  the  chest  has 
liitherto  been  only  practised  in  front ;  measured  with  a  tape,  the 
distance  between  the  centre  of  the  clavicle  and  the  most  de- 
pendent point  of  the  corresponding  ribs  is  found  to  be  very 
closely  the  same  on  both  sides. 

68.  This  distance  is  liable  to  be  increased  in  cases  of  solid, 
liquid,  or  gaseous  accumulation  in  the  chest ;  to  be  diminished 
in  chronic  pleurisy  with  retraction.  But  though  elevation  of 
the  diaphragm,  with  consequent  diminished  vertical  height  of 
the  thoracic  cavity  on  either  side,  and  also  the  converse  states 
are  not  uncommon,  changes  of  the  measures  on  the  sicrface  are 
rare. 

69.  B.  Partial  Measukements. — (a)  Horizontal.  From 
the  nipple  to  the  middle  line.  The  nipples  are  equi-distant  from 
the  middle  line  in  the  healthy  adult  male.  The  distance  between 
either  of  them  and  that  line  is  liable  in  discjtse  to  increase, 
and  more  frequently  to  diminution.  Hypertrophy  of  the  heart, 
pericardial  effusion,  mediastinal  tumors  and  aneurisms  in  certain 
situations  increase  it,  though  not  often  seriously  ;  on  the  other 
hand,  diminution  in  cases  of  retraction  after  pleurisy,  varying  in 
amount  from  a  quarter  of  an  inch  to  an  inch  and  a  quarter,  may 
be  detected. 
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70.  (5)  Vertical,  From  the  middle  of  the  notch  of  the  steDium 
to  the  nipple. — These  points  are  equi-distant  on  the  two  sides 
in  chests  of  perfectly  regular  form.  We  have  ali'eady  seen, 
however,  that  normally  the  left  nipple  sometimes  lies  lower  than 
the  right ;  hence  the  space  comprised  between  the  nipple  and 
clavicle  on  that  side  may  be  greater  than  on  the  other, 
independently  of  the  influence  of  disease. 

71.  The  only  morbid  variation  observed  in  this  measurement 
is  increase,  and  it  is  obvious,  from  what  has  just  been  said,  that 
tliis  sign  will  have  more  value  on  the  right  than  the  left  side.  And 
mensuration  is  less  useful  in  respect  of  this  sign  than  inspection ; 
for,  on  account  of  the  flattening  of  the  surface,  which  commonly 
coexists  with  lowered  position  of  the  nipple  from  disease,  the 
superficial  measurement  undergoes  a  diminution  which  may  more 
than  compensate  for  the  increase  produced  by  the  latter  cause. 
In  a  remarkable  example  of  this  apparent  contradiction  between 
the  results  of  inspection  and  mensuration,  although  the  left 
nipple  was  manifestly  lower  than  the  right,  the  distance  between 
the  former  and  its  corresponding  sterno-clavicular  joint  was  only 
51  inches,  while  that  between  the  same  joints  on  the  right  side 
was  65  inches.*  It  is  to  be  supposed  that  such  will  usually  be 
the  result  of  mensuration,  where  the  retraction  after  pleurisy 
afl^ects  more  especially  the  antero-posterior  diameter. 

73.  The  distances  comprised  between  the  nipple  and  the 
antero-superior  spine  of  the  ileum,  and  between  the  most  dependent 
point  of  the  twelfth  rib  and  the  same  process,  are  equal  on  the  two 
sides  in  health.  They  undergo  diminution  on  either  side  in  cases 
of  marked  retraction  of  the  chest;  and,  probably,  increase  in 
those  of  expansion. 

§  II. — Mensukation  in  Movement. 

73.  There  are  two  plans  for  submitting  to  measurement  the 
influence  of  respiration  on  the  dimensions  of  the  chest ;  the  one 

*  Cyclopaidin  of  Surgery,  article  Empyema,  p.  1 02. 
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estimates  the  amount  of  antero-posterior  movement,  the  other 
the  amount  of  expansion  and  retraction,  attending  the  act. 

74.  The  former  measurement  is  made  by  an  instrument  of  very 
ingenious  construction,  named  by  its  inventor.  Dr.  Sibsou,* 
the  "  Chest-Measm-er."  In  principle  a  callipers,  of  which  one 
branch  is  movable,  this  instrument  is  capable,  by  means  of  an 
index  and  dial  fixed  to  its  movable  branch,  of  indicating  any 
change  in  the  autero-posterior  diameter  of  the  chest  or  abdomen, 
even  to  the  one-hundredth  part  of  an  inch,  and  has  enabled 
Dr.  Sibson  to  establish  the  following,  among  numerous  other, 
propositions  concerning  the  respu-atory  movements  in  health. 
In  the  robust  male  the  forward  movement  of  the  sternum  and 
of  the  seven  upper  ribs  ranges  from  one-fiftieth  to  one-fourteenth 
of  an  inch  in  ordinary  inspiration,  and  from  half  an  inch  to  two 
inches  during  deep  inspiration,  f  On  the  five  lower  ribs  the 
ordinary  movement  is  less,  and  the  forced  movement  greater, 
than  over  the  upper  seven.  The  movement  is  somewhat  less  on 
the  left  side  than  the  right,  below  the  second  rib.  The  ordinary 
abdominal  movement  is  about  a  quarter  of  an  inch  ;  the  extreme 
ranging  from  about  half  an  inch  to  an  inch  and  a  half. 

Unless  the  expansibility  of  the  chest  be  du'ectly  as  the  forward 
motion  of  the  anterior  parts  of  the  ribs,  the  indications  of  the 
"  Chest-Measurer  "  do  not  accurately  express  variations  in  the 
amount  of  the  former.  This  is  seen  in  health.  The  instrument 
shows,  according  to  its  inventor,  that  the  forward  motion  is 
in  the  male  greatest,  during  calm  breathing,  superiorly,  least 
inferiorly ;  whUe,  during  forced  breathing,  the  lower  ribs  play 
relatively  more  than  the  upper :  now  the  eye  and  circular 
measurement  teach  us  that  the  exact  reverse  is  the  truth  in 
regard  of  the  really  important  clinical  fact — expansile  action 
[30.]    Again,  when  the  costal  cartilages  are  stiffened  by  age  or 

•  Med.  Chir.  Trans,  vol.  xxxi.,  p.  .3,53.  A  modification  of  tlio  instrument 
has  been  proposed  by  Dr.  Quain. 

+  Hallcr,  estimating  the  efTccts  of  a  moderate  inspir.ation,  found  tlio  forward 
movement  of  ttio  sternum,  superiorly,  2J  linos,  inferiorly  from  3  to  8  lines. 
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precocious  ossification,  the  expansion  may  be  greater  materially 
than  in  the  ratio  of  forward  costal  motion  ;  the  converse  state  of 
things  will  exist  in  youth.  In  disease,  too,  the  forward  motion 
of  the  chest,  and  its  lateral  expansion,  may  be  very  differently 
affected  :  in  a  case  of  large  excavation  under  the  left,  and  con- 
solidation with  small  excavations  under  the  right,  clavicle,  the 
lower  part  of  the  sternum  and  adjoining  cartilages  receded  visibly 
during  inspiration,  yet  a  fair  amount  of  circular  expansion  was 
produced  by  the  act.*  The  deceptive  influence  of  the  torsion- 
movement  of  the  ribs  (which  wiU  apparently  increase  or  decrease 
the  amount  of  their  forward  motion,  according  as  the  movable 
rack  is  fixed  near  their  lower  or  upper  edge)  must  be  borne  in 
mind ;  the  very  delicacy  of  the  instrument  might  otherwise  mar 
its  utility.  But  in  localising  with  precision  deficiency  or  excess 
of  antero-posterior  motion,  and  in  estimating  changes  from  day 
to  day  in  the  amount  of  either,  the  indications  of  the  "  Chest- 
Measurer  "  are  greatly  superior  in  perfection,  it  need  scarcely 
be  added,  to  those  furnished  by  application  of  the  hand. 

75.  The  amount  of  inspiratory  expansion  and  expiratory 
retraction  of  the  chest  and  abdomen  is  measurable  by  the  double 
tape  already  mentioned.!  Applied  closely,  but  not  tightly,  to 
the  chest,  on  the  level  of  the  sixth  cartilage,  the  tape  shows  that 
the  expansion  accompanying  ordinary  calm  inspiration  in  health 
is  very  slight,  averaging  about  a  quarter  of  an  inch  in  the  healthy 
male  adult,  with  a  circumference  of  thirty-three  inches :  this 
amount  is,  practically  speaking,  shared  equally  by  the  two  sides. 
In  forced  inspiration  the  circumference  is  increased  from  the 
medium  or  tranquil  state  by  from  one-and-a-half  to  three  inches, 

*  Case  of  Green  (U.  C.  H.,  Females,  vol.  t.  p.  146,  July,  1850).  The 
same  phenomenon  sometimes  occurs  in  plcurilic  effusion  also. 

f  Mr.  Henry  Thompson,  of  University  College,  has  recently  suggested  a 
very  simple  addition  to  the  tape-measure,  whereby  the  absolute  and  relative 
expansion  of  the  two  sides  of  the  chest  may  be  ascertained  during  one  and 
the  same  respiration.  The  more  ordinary  plan  reqtiires  two  ;  and  as  no  two 
respirations  arc  probably  precisely  equal,  Jlr.  Thompson's  instrument,  which 
may  be  had  of  Cosetcr,  Grafton  Street,  obviates  a  source  of  fallacy. 
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and  is  somewhat  greater  oa  the  right  than  on  the  left  side, — the 
deficiency  on  the  latter  mainly  depending  on  the  heart.  The 
total  circidar  difference  between  forced  inspiration  and  forced 
expu-ation  ranges  between  two-and-a-half  and  five  inches  :  this 
is  estimated  by  taking  admeasurements  at  the  moments  the 
patient  has  been  made  first  to  fill,  and  then  to  empty,  the  chest 
to  the  fullest  possible  amount.  At  the  same  time  the  difiference 
in  the  respective  extremes  on  the  two  sides  is  seen.  But  the 
same  amount  of  difference  may  exist  between  extreme  inspiration 
and  extreme  expu-ation  on  the  two  sides,  and  yet  be  very 
differently  produced :  it  may,  on  one  side,  depend  in  the  main 
on  great  expansion  above,  and  on  the  other  on  great  retraction 
below,  the  medium  state;  in  other  words,  inspiration  may  be 
free  to  excess  on  the  former,  expiration  on  the  latter,  side.  In 
health,  however,  such  want  of  harmony  in  the  expiratory  and 
inspiratory  efiiciency  on  the  two  sides  is  never  met  with,  except 
to  the  very  slightest  calculable  amount,  and  is  probably  traceable 
to  the  difficulty  of  the  observation. 

The  chest-play  is  remarkably  under  the  influence  of  posture ; 
least  in  decumbency,  it  increases  successively,  chiefly  in  its 
inspiratory  division,  in  the  sitting  and  standing  postures, — very 
much  in  the  ratio  of  the  increasing  frequency  of  respiration. 

76.  Forced  breathing  has  scarcely  any  influence  in  expanding 
the'  abdomen :  in  a  healthy  male  adult,  now  under  observation, 
five  feet  six  inches  in  height,  in  whom,  while  standing,  extreme 
expiration  gives  a  circumference  opposite  the  sixth  cartilage  of 
29^  inches,  and  extreme  inspiration,  one  of  34<  inches  (a  very 
rare  amount  of  thoracic  play,  especially  with  so  low  a  stature), 
the  abdominal  inspiratory  expansion  equals  only  a  quarter  of 
an  inch. 

77.  In  disease,  mensuration  ascertains  with  accuracy  the 
amount  of  deficiency  of  expansion  on  both  sides,  and  on  one 
side  as  compared  with  the  other,  the  mere  existence  of  which 
deficiency  is  more  or  less  readily  ascertained  by  the  sight  and 
touch.    The  Section  on  Inspection  [31]  may  therefore  be 
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referred  to  for  a  list  of  the  affections  in  which  deficient  expansion 
is  to  be  estimated  by  measure. 

The  variations  from  the  healthy  standard  thus  discoverable 
are  sufficiently  striking.  In  chronic  empyema,  for  instance,  the 
total  difference  between  the  fullest  expii'ation  and  the  fullest 
inspiration  on  the  affected  side,  may  scarcely  reach  one-sixteenth 
of  an  inch ;  while  the  other  side,  especially  if  time  has  elapsed 
for  its  lung  to  grow  hypertrophous,  may  have  a  play,  as  observed, 
of  nearly  two  and  a  half  inches, — an  amount  reaching  the  limits 
of  health  for  both  sides  united.  Hemiplegia  will  materially 
lower  the  respiratory  play  on  the  affected  side :  thus,  in  two 
cases  elsewhere  described,*  the  range  of  motion  on  the  paralysed 
side  equalled  in  each  about  a  quarter  of  an  inch,  while  that  on 
the  non-afiected  side  measured  in  one  instance  three-quarters  of 
an  inch,  and  in  the  other  an  inch. 

78.  When  the  respiration-play  of  both  sides  combined  does 
not  reach  two  and  a  half  inches,  disease  impeding  respiration  in 
all  probability  exists :  and  when  the  total  amount  being  equal 
to,  or  exceeding,  a  healthy  average,  the  shares  of  the  two  sides 
are  notably  unequal,  disease  exists,  impairing  the  play  of  one 
side,  and  exaggerating  that  of  the  other. 

79.  But  the  measured  range  between  forced  expiration  and 
forced  inspiration  may  be  the  same  on  the  two  sides,  and  yet 
the  accompanying  change  of  volume  of  the  two  lungs  be  Very 
different  in  kind.  On  the  one  side  the  play  may  be  chiefly 
effected  by  the  ready  inspiratory  expansion  of  the  lung, — on 
the  other,  by  the  great  efficiency  of  expiratory  contraction.  In 
the  former  case,  the  lung  maintains  its  relative  efficiency  by  its 
power  of  taking  in  beyond  its  medium  quantity  of  air :  in  the 
latter  by  its  power  of  expressing  air,  which  in  ordinary  breathing 
stagnates  within  it ;  in  the  former  case  expansibility,  in  the 
latter  elasticity,  predominates.  Here  are  two  very  difl:erent 
conditions  of  lungs,  most  important  to  be  distinguished,  and 
which  have  hitherto  never  been  made  the  subject  of  clinical 

*  Ctiniccd  Lectures,  "  hmcet,"  March  17,  1849. 
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study.  The  difficulty  of  the  study  is,  it  is  true,  extreme,  from 
the  nicety  required  in  fixing  the  standard  of  comparison,  namely, 
the  medium  or  tranquil  measurement  of  the  chest.  My  obser- 
vations on  this  matter  are  as  yet  too  limited  to  justify  me  in 
announcing  general  conclusions ;  but  they  prove  to  me  tbat  with 
care  the  inquiry  may  become  rich  in  results.  It  seems  almost  a 
matter  of  necessity  that,  as  the  difference  of  power  in  the  two 
cases  directly  bears  on  different  portions  of  respiratory  aii-,  the 
influence  on  the  oxygenating  process  must  vary  in  each.  Where 
the  expii-atory  force  is  in  excess,  the  "supplementary"  air  [83], 
where  the  inspiratory  action  predominates,  the  "  complementary" 
air,  must  be  severally  most  afltected. 

80.  The  forced  breathing  of  healtb  expands  the  chest  in  both 
sexes  and  at  all  ages,  out  of  all  proportion'with  the  abdomen. 
In  the  forced  breathing  of  diseases  seriously  affecting  thoracic 
expansion,  the  diaphragm  on  the  contrary  assumes  unusual 
energy,  descends  more  than  natural  and  expands  the  abdomen 
in  excess.  Severe  pleurodynia  will  suffice  to  transpose  the 
respiration-movements  in  this  way ;  I  have  known  the  pain 
attending  herpes  zoster  do  so  to  a  slight  extent.  Where  local 
rheumatism  affects  the  parietes  of  both  the  abdomen  and  chest, 
it  is  curious  to  observe  the  medium  state  of  modification  in  the 
relationship  of  abdominal  and  thoracic  expansion  in  forced, 
breathing:  the  pectoral  expansion  is  relatively  somewhat  less, 
the  abdominal  somewhat  more,  than  the  healthy  average.* 

§  III. — Mensdration  op  Capacity  for  Air. 

81.  Although  the  results  of  mensuration  in  movement  may 
be  taken  as  fair  indices  of  the  relative  amounts  of  air  circulating 
in  the  lungs  of  different  individuals,  and  of  the  same  individual 
at  different  times,  it  is  plain  they  give  no  idea  of  absolute 
amounts.  But  direct  attempts  have  been  made  with  the  help 
of  various  instruments,  to  fix  the  entire  volume  of  air  admitted 

*  Case  of  William  Farrelt ;  U.  C.  H.,  Males,  vol.  vi.  Nov.  1850. 
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into  the  lungs,  under  varying  conditions  of  health  and  of 
disease. 

82.  Now  the  aii*  habitually  present  in,  or  capable  of  being 
introduced  by  respii-ation  into,  the  lungs,  is  divisible  into  various 
quantities.  First,  there  is  a  volume  of  air  which  remains  in  the 
cells  even  after  the  complete  collapse  of  the  lungs  in  the  dead 
tody,  and  which  cannot,  by  ordinary  means  at  least,  be  artificially 
expressed  from  their  tissue,  though  thoroughly  removable  by 
the  compressing  influence  of  certain  diseases :  this  may  be  called 
persistent  air.  Secondly,  a  volume,  wliich,  though  collapse  expels 
it  after  death,  cannot  be  expressed  from  the  lungs  during  life 
by  the  strongest  expiratory  eflbrt ;  this  may  be  termed  resulual 
air.*  Thirdly,  the  volume  of  air,  which  can  be  expelled  by  a 
forced,  after  an  ordinary,  expiration,  may  be  termed  supple- 
mentary/. Fourthly,  the  breath,  or  tidal  air,  that  which  in  flux  and 
reflux  passes  to  and  fro  in  calm  breathing.  Fifthly,  the  volume 
which  can  be  inhaled  by  a  forced,  after  an  ordinary,  inspiration, — 
and  may  be  given  the  name  complementary.  The  persistent, 
residual,  and  supplementary  airs  together,  may  be  styled  stagnant 
air ;  whQe  the  sum  of  the  supplementary,  tidal,  and  comple- 
mentary quantities,  may  be  named  total  breathing  volume. 
TabuJarly,  they  would  stand  thus  : — 

r  Persistent 
Stagnant    =  <  Residual 

L  Supplementary  "i 
Tidal  >  =  Tot.ll  breatliing  volume. 

Complementary  J 

83.  The  earlier  attempts  at  estimating  these  volumes,  either 
singly  or  in  combination,  varied  so  ludicrously,  that  to  obtain 

*  I  here  adopt,  for  the  most  part,  the  terms  devised  by  Mr.  .Jeffreys  ("  Statics 
of  the  Chest,"  Lond.  1843.)  The  distinction  made  in  the  text  between 
persistent  and  residual  .air,  has  not,  so  far  as  I  know,  been  hitherto  recognised  ; 
but  it  is  evidently  real.  Of  course  it  is  the  volume  only,  not  the  actual  same 
air,  that  is  persistent :  the  fact  of  such  persistence,  shows  the  vital  importance 
of  the  law  of  diffusion  of  gases,  as  unravelled  by  Mr.  Graham  ;  were  it  not 
for  that  law,  scarcely  any  fresh  air,  at  least  with  the  existing  merhanics  of 
respiration,  could  reach  the  air-cells  for  the  purposes  of  blood-ventilation. 
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physiological  standai-ds  seemed  hopeless.  Healthy  types  proving 
unattainable,  the  application  of  pulmometry  to  the  clinical  study 
of  disease,  could  not,  in  spite  of  the  efforts  of  Kentish  and 
Herbst,  prove  successful.  And  yet  these  observers,  more  acute 
than  theii-  predecessors,  recognised  the  influence  of  various 
collateral  conditions  on  the  breathing  volumes.  Others  have 
since  done  so  even  more  fully ;  still  the  most  perfect  results  are, 
it  is  to  be  feared,  only  approximatively  true. 

84;.  Tlius  M.  Bourgery,*  investigating  what  he  terms  the 
"  Measure  of  respiration,"  which  proves  to  be  the  compound  of 
the  tidal  and  complementary  airs,  iinds  this  volume  deeply 
influenced  by  age,  sex,  and  leanness,  or  the  reverse,  of  person : 
health  and  vigour  of  body  do  not  compensate  for  youth  and 
thinness.  The  function  readies  its  maximum  at  the  age  of 
thirty ;  f  at  this  period  a  forced  inspiration  will  add  to  the 
stagnant  air  3-5  to  4-3  litres  in  the  male,  from  1*1  to  2*2  litres 
in  the  female.  J  The  boy  of  fifteen  can  inspire  2  litres,  the  man 
of  eighty  but  1'35. 

85.  Dr.  Hutchinson,  §  in  turn,  studying  by  means  of  his 
valuable  instrument,  the  Spirometer,  the  quantity  of  air  which 
may  be  expelled  from  the  cliest  by  the  fullest  possible  expiration, 
succeeding  the  fullest  possible  inspiration  (that  is  the  sum  of 
the  supplementary,  tidal,  and  complementary  airs,  or  the  total 
breathing-volume),  affirms  that  the  physical  conditions  dominating 
all  others,  which  influence  breathing,  are  stature  and  weight. 
His  experiments  lead  to  the  inference,  that  the  total  breathing- 

•  Mem.  de  I'Ac.id.  des  Sciences,  J.anv.  1843. 

+  This  discovery  gives  incidental  proof  tliat  there  is  not  any  direct  ratio 
between  the  breathing-volume  and  the  girth  of  the  chest ;  for,  as  before  stated, 
[58]  the  circular  width  increases  with  advancing  years. 

*  The  infl\ience  of  sex  was,  however,  originally  ascertained  by  Thrackrah, 
who  showed  that  "while  healthy  men  inhale  by  the  pulmoractcr  200  cubic 
inches  and  upwards,  women  rarely  exceeded  100,  and  often  do  not  reach  that 
amount."    (Effects  of  Arts,  &c.,  2nd  edit.  p.  181.  1832!) 

§  Med.  Chir.  Trans,  vol.  x.\ix.  1846.  A  simple  spirometer,  accurate  in 
its  measurements,  and  easily  carried  in  the  pocket,  has  recently  been  invented 
by  Coxeter,  of  Grafton  Street,  and  is  sold  at  a  small  price. 
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volume  varies  in  a  definite  and  calculable  ratio  with  the  height 
of  the  individual :  that  the  mean  for  the  male,  at  the  height  of 
five  feet,  being  174  cubic  inches,  it  increases,  at  60°  Fah.,  with 
every  inch  of  stature  between  five  and  six  feet,  by  eight 
additional  cubic  inches.  Evidence  seems  to  have  been  collected 
on  this  point  sufficient  to  show  the  generality  of  the  rule,  but 
not  the  universality  of  the  law.* 

86.  Are  these  physiological  results  applicable  as  aids  to 
thoracic  diagnosis?  Kudely, — not  with  precision.  For,  M. 
Bourgery's  mean  general  standards  for  sex,  age,  and  varying 
leanness  of  person,  and  Dr.  Hutchinson's  for  stature,  being 
admitted,  the  question  arises,  what  oscillations  above  and  below 
those  standards  are  compatible  with  health?  Now  not  only  can 
no  positive  reply  at  the  present  day  be  given,  but  such  is  the 
complexity  of  the  problem,  it  seems  unlikely  ever  to  be 
furnished. 

The  calculation  has,  no  doubt,  been  offered  for  Dr.  Hutchin- 
son's results,  t)i.at  a  deficiency  of  16  per  100  is  suspicious,  but 
may  possibly  arise  from  physiological  peculiarity, — that  beyond 
this,  the  deficiency  is  morbid.  But  in  clinical  practice  it  turns 
out,  that  the  general  standard  of  height,  even  with  this  correc- 
tion, is  often  valueless, — that  the  individual  healthy  standard 
often  varies  far  too  widely  on  either  side  of  the  general  one. 
So  much  so,  that  a  great  fall  may  have  taken  place,  from 
disease,  in  the  breathing-volume  of  an  individual,  at  a  time 
when  he  expels  a  quantity  of  air  above  the  average  standard  of 
men  of  his  height :  according  to  the  general  standard  he  is  more 
than  healthy,  he  is  extra-capacious ;  according  to  liis  own,  he  is 
diseased.    For  certainty  of  observation,  the  individual  standard 

*  Kentish,  the  inventor  of  the  pulmomotcr,  was  well  aware  of  the  influence 
of  height  on  breathing-volume  ("Account  of  Baths,  &c.,  with  a  Description 
of  a  Pulmomctcr,"  pp.  87,  91,  IIG,  Londoii,  1814)  ;  more  recently  Herbst 
categoriciUy  statcd  its  importance  (Ucber  die  capaeitat  der  Lungen  fur  Luft 
im  gesundcn  und  kranken  Zustandc,  Meckel's  Archiv.  1820,  pp.  9fi,  101). 
But  neither  of  these  observers  attempted  to  deduce  a  precise  ratio  between 
capacity  and  height. 
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is  required ;  the  present  man  must  be  compared  with  the  past 
man,  and  not  with  other  men.  It  may  be  remembered  too, 
that  fall  below  the  general  average,  is  a  surer  indication  of 
disease,  than  the  maintenance  of  that  average,  or  even  of  a 
slight  excess,  is  of  health. 

But  of  what  disease?  Obviously  of  any  disease,  whether 
situated  in  the  hmgs  and  appendages,  the  heart  or  great  vessels, 
the  abdomen,  the  encephalon  or  cord,  which  interferes  on  vital 
or  mechanical  principles  with  the  expansion  or  retraction  of  the 
lungs.  The  spirometer  indicates  when  the  lungs  receive  an 
insulBcient  supply  of  air,  but  gives  no  inkling  of  the  cause  of 
the  deficiency, — unless  observation  should  prove,  and  of  this 
there  seems  no  present  probability,  that  special  scales  of 
reduction  of  breathing-volume  obtain  in  particular  diseases. 
The  spirometer,  too,  tells  nothing  of  the  distribution  of  the 
air  inspired, — in  this  view  clinically  inferior  even  to  semicircular 
and  antero-posterior  mensiu-ation,  which  point  out  the  side  and 
the  region  receiving  too  much  or  too  little  air. 

87.  For  these  and  other  reasons  the  spirometer  affords  no 
help,  where  the  presence  of  pulmonary  disease  being  certain,  its 
nature  remains  an  insoluble  problem  by  other  methods  of 
physical  diagnosis.  The  weight  of  the  allegation  that  a  fall  of 
breathing-volume,  eventually  traced  to  tuberculisation,  has  been 
detected  at  a  time,  when  no  ordinary  physical  sign  of  pulmonary 
disease  existed,  wiU  be  elsewhere  considered. 

88.  On  the  other  hand,  where  the  object  is  to  ascertain 
roughly  and  rapidly  the  soundness  of  a  body  of  men,  as  in  the 
instance  of  recruits,  the  indications  of  the  spirometer  may,  with 
practice  on  the  part  of  the  observer,  be  accepted  as  significant.* 

*  The  practical  sources  of  fallacy  in  the  use  of  this  instrument  are 
numerous.  Some  persons  cannot  he  taught  to  inspire  properly;  others  to  use 
M  the  air  they  actually  inhale  :  some  from  simple  indolence  and  indifference 
fail  to  "blow"  an  amount  tliey  are  well  capable  of;  others  stimulated  to  extra- 
laborious  effort,  in  tlie  hope  of  proving  tliomselves  bettor  tlian  they  really 
feel,  mark  liighcr  in  the  scale  than  many  with  more  capacious  lungs :  some 
I'v  habit  learn,  after  a  time,  to  utilise  tlie  total  volume,  a  great  part  of  which 
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In  this  point  of  view  would  the  variations  of  the  tidal  air, 
furnish  data  of  greater  importance  than  those  of  the  total 
breathing-volume  ?  Possibly ;  no  proof  exists  at  least  that 
because  an  individual  can  under  an  effort  take  in  a  surprising 
quantity  of  air,  he  therefore  habitually  circulates  and  consumes 
the  volume  necessary  for  the  maintenance  of  health.  Mr.  Jeffreys 
has  calculated  that  in  the  healthy  adult  male  this  quantity 
oscillates  between  16  and  40,  and  averages  26,  cubic  inches ; 
and  Vierordt  found  the  amount  in  his  own  person  range  between 
10"8  and  42  6  cubic  inches.*  The  wide  range  compatible  with 
health  points  to  the  infinite  difficulty,  it  is  to  be  feared  the 
impossibility,  of  obtaining  serviceable  results  in  disease. 

89.  The  musculai'  force  of  expiration  is  considerably  greater 
in  the  forced  breathing  of  health  than  that  of  inspiration,  in 
about  the  ratio  of  8 '03  :  5-68  according  to  Valentin.  Of  their 
relative  power  in  calm  breathing  we  know  nothing. 

The  inspiratory  power  sometimes  exceeds  the  expiratory  in 
disease  [79.] 

SECTION  IV.— PERCUSSION. 

PERCUSSION  IN  HEALTH. 

90.  The  act  of  striking  the  external  surface  of  the  chest  for 
purposes  of  diagnosis  is  called  percussion;  and  the  immediate 
object  of  the  process  is  the  determination  of  the  density  of 
subjacent  parts.  Applied  to  the  thorax,  it  serves  to  establish, 
by  inference,  any  increase  or  diminution  of  the  quantity  of  air 
naturally  contained  within  that  cavity.  Statically  it  tests  the 
quantity  of  stagnant  air, — dynamically,  the  amount  of  tidal 
and  complementary  air,  the  lungs  contain  or  receive  [82].  It 

in  early  trials  was  lost  (just  as  persons  endowed  with  even  the  humblest 
vocal  faculty  acquire  by  practice  greatly  increased  power  of  sustaining  notes) ; 
while  others,  with  equal  habit  arc,  from  mere  stupidity,  as  bad  "  blower?" 
at  last  as  at  first. 

*  Vide  his  article  Respiration,  in  Wagner's  Handworterbuch,  p.  835. 
1814. 
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indicates  also  the  presence  of  air  in  unnatural  localities  within 
the  thorax. 

91.  The  amoiint  of  density  is  inferred  from,  (a)  The  nature 
of  the  sotmd  elicited  by  percussion  ;  (i)  The  dep-ee  of  resistance, 
in  other  words,  the  elasticity,  of  the  body  percussed. 

92.  (a)  Sound. — The  properties  of  percussion-sound,  which, 
varying  with  the  density,  and  some  other  physical  conditions, 
of  the  textures  and  materials  furnishing  it,  possess  practical 
importance  are  : — Its  degree  of  clearness  ;  its  duration  ;  and  its 
quality. 

^^.^  Clearness. — The  conditions  of  percussion-sound  commonly 
described  as  clearness,  and  its  converse,  dulness,  are  scarcely 
capable  of  being  described  :  they  are  readily  illustrated  by 
percussing,  successively,  the  chest,  at  its  antero-superior  part, 
and  the  thigh  ;  and  the  sounds  elicited  in  these  two  situations, 
the  fonner  clear,  the  latter  dull,  may  be  used  as  measures  of 
comparison  for  the  greater  number  of  sounds  producible  in 
various  parts  of  the  thorax.  Although  obviously  incorrect,  the 
terms  dull  and  clear  are  retained  in  this  work ;  because,  in  the 
first  place,  their  practical  signification  is  generally  understood ; 
and,  in  the  second,  it  is  extremely  difficult,  if  not  actually 
impossible,  to  substitute  correct  scientific  expressions  for  them. 
They  are  incorrect ;  because  dulness  and  clearness  are  not  terms 
opposed  to  each  other,  either  in  the  common  signification  of  the 
words,  or  in  an  acoustic  sense ;  nor  are  dulness  and  clearness  * 
admitted  among  the  properties  of  sound  by  natural  philosophers  ; 
and  hence  there  is  this  curious  contradiction  in  the  works  of 
various  writers  on  physical  diagnosis,  who  preface  their  volumes 
with  inquiries  into  the  theory  of  sound,  that  no  such  properties 
as  dulness  or  clearness  are  ascribed  to  it,  and  yet  dull  and  clear 

*  The  worrl  cle.ir  applied  to  sounds,  strictly  speaking,  means  pure.  The 
notes  of  .m  instrument  are  said  to  be  clear,  wlicu  they  are  heard  singly  and 
purely,  unintcrforcd  with  by  any  extraneous  vibrations, — the  tones  of  the 
human  voice,  when  free  from  huskincss  or  .any  other  superadded  character 
Impairing  their  singleness.  Now,  in  this  sense,  no  sound  elicited  from  the 
chest  by  percussion  can  bo  called  clear. 
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sounds  are  perpetually  spoken  of  in  subsequent  descriptions. 
Again,  dull  sound  is  used  as  SYnonymous  with  "  little  "  sound, 
or  "no  "  sound.  This  is  sometimes,  but  not  always,  correct ; 
for  there  is,  in  point  of  fact,  as  intense  noise  in  many  so-called 
dull,  as  clear,  sounds.  It  is  not  in  intensity  that  the  difference 
which  impresses  the  ear  consists,  but  in  duration  and  sometimes 
in jiitch;  so  long  as  they  both  last,  oue  may  be  as  intense  as 
the  other.  Hence  it  appears  that  what  is  practically  called  clear- 
ness is  equivalent  to  continuousness  of  sound  ;  and  dulness,  non- 
continuousness.  And  as  continuousness  of  sound  depends  on 
the  elastic,  vibratile  character  of  the  material  furnishing  it,  the 
inference  follows  that  when  dulness  exists,  the  material  struck 
is  either  inelastic,  or  all  vibration  is  suddenly  stopped  by  some 
extrinsic  influence.  In  clear  and  dull  sounds,  too,  there  is  this 
further  diiference, — the  former,  as  those  of  the  chest,  approach 
in  character  to  tones ;  the  latter,  as  of  the  thigh,  are,  at.  least 
as  transmitted  to  the  ear  through  the  air,  utterly  toneless  and 
mere  noises.  Under  certain  circumstances  it  becomes  possible, 
even,  to  assign  rudely  the  pitch  of  the  percussion-sounds  of  the 
chest, — they  beconie  notes.  This  occurs,  more  especially  when, 
in  addition  to  other  conditious,  the  ribs  are  peculiarly  favourable, 
from  shape  or  texture,  to  vibration.  When  the  percussion- 
sounds  are  listened  to  directly  through  a  solid  stethoscope 
applied  to  the  surface  struck,  the  difference  of  pitch  on  diiferent 
parts  of  the  chest  becomes  more  obvious,  than  when  the  sounds 
are  heard  through  the  air. 

94.  All  wet  ixnimal  textures  in  a  state  of  relaxation,  with  tin 
exception  of  bone  and  cartilage,  which  possess  a  special  clear 
resonance,  furnish  a  dull  sound,  or  rather  a  mere  noise,  uuder 
percussion.  The  viscera  are  indeed,  practically  speaking,  sound- 
less in  themselves, — the  proper  substances  of  the  liver,  spleen, 
kidney,  heart,  and  lung,  from  which  the  air  has  been  artificially 
expressed,  do  not  appreciably  differ  in  regard  of  this  property  : 
nil  of  them  are  deficient  in  the  molecular  elasticity  required  for 
continuous  sonorousness.    Hence  the  resonance  of  the  lungs,  of 
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whicli  we  speak  clinically,  depends  not  on  tlieir  proper  tissue, 
but  on  the  air  they  contain,  and  on  the  construction  of  the  case 
in  which  they  are  contained.  The  quantity  of  bone  and  cartilage 
entering  into  the  composition  of  that  case,  its  hollowness,  and 
the  thinness  of  its  walls,  in  comparison  with  the  extent  of  its 
cavity,  aU  conduce  to  the  freedom  of  sonorous  vibration.  So, 
again,  equal  portions  of  heart-substance  and  of  liver-substance, 
when  similarly  percussed,  will  give  out  sounds  short,  abrupt, 
and  toneless,  in  no  wise  distinguishable  from  each  other ;  yet 
the  heart  and  liver,  iw  situ,  sound  diifereutly  :  the  pitch  of  the 
heart-sound  is  perceptibly  higher  than  that  of  the  liver,  and  the. 
difiFerence  depends  at  once  on  the  hollowness  of  the  former, 
and  the  different  properties  of  the  cavities  containing  the 
two  organs. 

95.  Duration. — Difference  of  the  duration  of  the  sounds 
emitted  by  bodies  of  diffei'ent  kinds  under  percussion  may  be 
illustrated — if  examples  of  the  familiar  fact  be  required — by  the 
prolonged  ringing  sound  produced  by  striking  a  gong,  and  the 
short  abrupt  one  similarly  yielded  by  a  mass  of  putty.  The 
disparity  in  these  two  instances  is  considerably  greater  than 
any  observable  in  percussing  the  human  body,  but  less  degrees 
can  readily  be  conceived ;  that  existing  between  the  sounds 
emitted  by  tlie  thigh  and  the  cranium  exemplifies  one  of  those 
degrees. 

The  duration  of  the  percussion-sound  varies  also  very  dis- 
tinctly in  different  parts  of  the  chest;  for  instance,  at  the  upper 
])art  of  the  sternum  and  over  the  heart.  The  greater  tlie  dulness, 
the  shorter,  we  have  seen,  is  the  duration  of  the  sound  ;  but  as 
changes  in  the  former  are  much  more  readily  appreciated  than 
in  the  latter  property,  this  is  not  one  from  which  much 
information  is  derived  in  practice. 

96.  Qiialilij. — The  quality  or  timbre  of  the  sound  emitted 
by  the  chest  in  health  is  not  easily  described ;  the  usual 
statement,  tliat  it  is  a  "  good  clear  "  sound,  manifestly  gives  no 
distinct  notion  of  its  nature.    It  conveys  the  ideas  of  softness 

u  2 
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and  of  hollowness  to  a  moderate  degree;  but  is  in  fact  *«t 
generis,  and  a  few  trials  upon  a  healthy  chest  will  make  the 
student  more  familiar  with  it,  than  could  the  most  laboured 
description.  The  healthy  quality,  which,  for  brevity's  sake, 
may  be  called  pulmonary,  is  sufficiently  marked  and  peculiar, 
to  render  the  variations  to  which  it  is  subject  in  disease  easily 
perceived, 

97.  {b)  Degree  of  Resistance. — When  percussing  a  chest 
immediately  over  lung  perfectly  free  from  all  disease,  the 
observer  is  conscious  of  a  slight  yielding  motion  on  the  part 
of  the  walls,  accompanied  with  a  sensation  of  elasticity.  It  is 
impossible  to  fix  the  degree  of  this  elasticity,  but  the  reality 
of  its  existence  may  at  once  be  ascertained  by  percussing 
comparatively  the  anterior  part  of  the  thorax  and  the  thigh  ;  in 
the  latter  situation  a  sensation  of  dead  unyielding  resistance  is 
experienced.  The  amount  of  resistance'  varies  inversely  as  the 
clearness  of  the  percussion-sound ;  and  directly  as  the  amount 
of  bone  in  the  walls. 

98.  Considered  in  respect  of  the  manner  of  manipulating, 
percussion  is  either  iimnediafe  or  mediate. 

99.  Immediate  percussion,  the  invention  of  Avenbrugger,  is 
performed  by  striking  the  surface  of  the  chest  with  the  points  of 
the  four  fingers  of  the  right  hand,  united  into  a  point  on  a  level 
with  each  other,  the  ball  of  the  thumb  being  placed  firmly 
against  the  index  finger  opposite  the  articulation  of  the  second 
with  the  third  phalanx,  so  as  to  support  and  give  firmness  to 
the  fingers.  The  hand  being  thus  prepared,  the  points  of  the 
fingers  are  brought  perpendicularly  down  upon  the  surface  with 
a  sharp  and  quick  stroke,  which  is  found  to  produce  a  sound 
varying  in  properties  with  the  condition  of  the  subjacent  parts. 
Avenbrugger  recommended,  as  an  important  precaution,  that 
the  patient's  chest  should  be  covered  with  a  thin  dress,  or  that 
the  observer  should  wear  a  glove, — the  object  being,  by  either 
plan,  to  prevent  the  sort  of  clack  resulting  from  the  contact  of 
the  naked  hand  and  skin.    If,  in  accordance  with  the  advice  of 
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Laenuec,  the  hand  be  kept  naked  and  the  chest  covered,  it 
is  very  necessary,  as  pointed  out  by  Avenbrugger  and  others, 
that  the  shirt  or  other  covering  be  drawn  tight  over  the  part 
percussed.  Immediate  percussion  may  also  be  performed  by 
striking  the  chest  with  the  palmar  surface  of  the  fingers  :  others 
tap  the  surface  lightly  with  the  small  end  of  the  stethoscope  ; 
but  patients  always  dislike  this,  and  it  may  be  productive  of 
serious  pain. 

Immediate  percussion  has,  however,  almost  completely  fallen 
into  disuse,  less  in  consequence  of  the  positive  objections  to  its 
employment  than  of  the  discovery,  in  mediate  percussion,  of  a 
plan,  if  not  more  ready  in  its  application,  much  more  satisfactory 
in  its  results.  And,  in  truth,  those  objections  are,  in  them- 
selves, far  from  unimportant.  Direct  percussion,  even  when 
very  skilfully  performed,  rarely  fails  to  give  more  or  less  pain : 
in  the  hands  of  an  awkward  and  inexperienced  person  it  is 
really  almost  unbearable,  and  may,  with  some  coloui"  of  justice, 
— because  a  more  efficacious  and  less  painful  method  can  be 
employed, — be  regarded  as  a  piece  of  cruelty  to  the  patient. 
Du'ect  percussion  cannot  be  performed  over  the  intercostal 
spaces ;  and  when  the  patient  is  very  fat,  or  the  subcutaneous 
tissues  are  anasarcous  or  emphysematous,  its  results  cannot  at 
all  be  depended  upon.  Besides,  the  manual  process  of  imme- 
diate percussion  is  exceedingly  difficult  of  acquirement,  and  the 
least  inattention  to  the  manner  of  its  performance  will  scarcely 
fail  of  leading  to  erroneous  notions  of  the  state  of  the  chest. 
Mediate  percussion  is,  no  doubt,  liable  to  a  certain  extent  to 
the  same  objection,  so  much  as  to  make  its  practice  much  more 
difficult  of  attainment  than  that  of  auscultation;  but  there 
can  be  no  doubt  that  the  chances  of  error  are  with  it  much  less 
numerous  and  serious.  There  are,  however,  a  few  circumstances 
under  which  immediate  percussion  may  still  be  had  recourse  to 
with  advantage.  Thus,  in  cases  where  extensive  and  notable 
difference  between  the  two  sides  exists,  rapidly  striking  tliem 
with  the  palmar  surface  of  the  hand  will  leave  no  doubt  as 
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to  the  fact ;  indeed  it  will  disclose  the  amount,  tliougli  not 
the  snperficial  extent,  of  the  alteration  of  sound,  almost  as 
satisfactorily  as  the  more  delicate  process  of  mediate  percussion. 
In  cases  of  hepatisation  and  of  pleuritic  effusion,  where  it  may 
be  inconvenient  to  submit  the  patient  to  a  lengthened  examination, 
this  method,  therefore,  has  its  utility.  Again,  it  will  be  found 
that  directly  tapping  the  clavicles  and.  spines  of  the  scapulae 
with  the  points  of  one  or  more  fingers,  or  with  the  bent  knuckle 
of  the  index-finger,  conveys  as  correct  information  as  mediate 
percussion  of  those  parts. 

100.  The  distinctive  character  of  mediate  percussion,  for  the 
invention  of  which  we  are  indebted  to  M.  Piorry,  is  that  some 
solid  body,  interposed  between  the  chest  and  percussing  agent, 
receives  the  direct  impulse  of  the  latter.  In  mediate  percussion, 
or,  as  I  shall  in  future  call  it,  simply,  percussion,  there  are  two 
chief  things  to  be  considered — the  material  interposed,  and  the 
agent  used  for  striking  it. 

101.  The  material  interposed,  termed  a  pleximeter  (irX^^tr, 
percussion,  and  iierpov,  a  measure),  may  be  of  different  kinds. 
That  employed  by  M.  Piorry  is  a  thin,  circular,  or  oval  phite  of 
ivory,  abont  an  inch  and  a  half  in  diameter,  and  provided  with 
two  prominences  or  handles,  fixTed  at  right  angles  to  its  plane 
surface,  and  at  nearly  opposite  points  of  its  circumference ; 
these  enable  the  observer  to  hold  it  steadily,  and  apply  it  evenly 
and  firmly  to  the  surface.  Innumerable  have  been  the  modifi- 
cations of  this,  and  the  varieties  of  new  pleximeters,  proposed 
from  time  to  time;  of  these,  a  finger  of  the  left  hand  (Skerrett  ?) 
and  a  flat  piece  of  india-rubber  (Louis),  ai-e  in  my  mind  decidedly 
the  best.  The  index  or  middle  finger,  on  account  of  their 
always  being  within  reach,  on  account  of  the  accuracy  with 
which  they  may  be  fitted,  as  it  were,  to  the  various  depressions 
on  the  surface,  and  on  account  of  the  absence  of  parade  in  their 
employment,  will  no  doiibt  always  continue  the  pleximeters  in 
most  common  use.  They  have  in  these  points  of  view,  an 
unquestionable  superiority  over  M.  Piorry's  plate  of  ivory.  Tlie 
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indiii-riibber  pleximeter  may,  however,  be  defended  :  there  is 
nothing  pompous  in  its  appearance,  and  by  a  little  management 
it  may  be  accurately  applied,  even  in  the  intercostal  spaces  of 
the  thinnest  persons.  It  has,  besides,  this  positive  advantage, 
that  it  saves  the  finger  of  the  operator, — no  trifling  matter, 
where  a  very  large  number  of  patients  are  to  be  examined. 
And  its  use  implies  a  saving  of  pain  not  only  to  the  operator, 
but  also  to  the  patient,  as  I  ascertained  some  years  ago  by  a 
considerable  series  of  comparative  trials.  Some  individuals  bear 
percussion  without  murmur  in  this  way,  who  resolutely  refuse  to 
allow  it,  if  the  finger  be  used  for  a  pleximeter.  The  only  objec- 
tion I  have  ever  heard  urged  against  the  india-rubber  is,  that  it 
deadens  the  sound.  This,  which  would  be  a  valid  argument  if 
a  single  point  only  of  the  chest  were  to  be  percussed,  and  a 
direct  inference  drawn  from  the  result,  has  in  reality  not  a  par- 
ticle of  force ;  because  inferences  are  invariably  drawn  from  the 
comparison  of  different  parts. 

Whatever  pleximeter  be  employed,  it  should  be  placed  in 
accurate  and  firm  contact  with  the  surface  ;  for  this  reason  it 
appears  advisable  to  apply  the  palmar,  and  not  the  dorsal, 
surface  of  the  finger  to  the  chest,  when  this  is  the  pleximeter 
iised.  No  extrinsic  condition  modifies  the  sound  so  much  as  the 
amount  of  force  with  which  the  pleximeter  is  applied  to  the 
surface  ;  and  the  finger  with  its  dorsal  surface  turned  to  the  chest 
is,  in  this  point  of  view,  comparatively  unmanageable.  The 
validity  of  this  objection  is,  however,  not  generally  felt ;  M.  Louis, 
among  others,  very  frequently  percusses  in  this  way,  and 
Dr.  Stokes  appears  to  prefer  it.  It  is  certainly,  in  some  cases, 
easier  to  apply  the  dorsal  than  the  palmar  surface  of  the  finger 
uniformly  to  the  part  of  the  chest  under  examination  ;  but  this 
advantage  has  always  seemed  to  me  much  more  than  counter- 
balanced by  the  disadvantage  just  insisted  on. 

The  finger  may  be  applied  parallel  to  the  ribs,  or  at  various 
angles  with  them.  The  former  way  of  placing  it  is  materially 
the  more  common  ;  and,  as  a  general  rule,  is  by  far  the  more 
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correct,  for  by  it  only  can  the  finger  be  fitted,  in  thin  persons 
especially,  to  the  irregularities  of  the  surface.  But  it  is  some- 
times both  convenient  and  advantageous  to  vary  the  direction  of 
the  finger ;  and,  as  it  is  next  to  impossible  to  place  the  finger 
uniformly  and  equably  against  the  surface  in  the  neighbourhood 
of  the  right  acromial  angle,  if  it  be  applied  horizontally,  fixing 
it  at  a  variable  angle  with  the  ribs  becomes  a  matter  of  necessity. 
To  obviate  the  difficulty  referred  to,  some  persons  stand  behind 
the  patient  while  percussing  the  upper  anterior  regions  :  but 
when  this  plan  is  followed,  it  becomes  as  difficult  to  fix  the 
finger  on  the  left  side,  as  on  the  right  when  the  physician  stands 
in  the  usual  way  in  front  of  the  patient ;  the  position  is  besides 
open  to  several  other  manifest  objections. 

Useful  information  may  sometimes  be  obtained  by  using  the 
four  fingers  of  the  left  hand,  laid  firmly  and  closely  on  the 
surface,  as  a  pleximeter.  When  the  anatomical  cause  of  varia- 
tion of  sound  is  considerable  in  extent,  but  slight  in  degree, 
there  is  an  obvious  advantage  in  including  a  space  of  some  size 
under  the  pleximeter. 

102.  Whatever  be  the  pleximeter  used,  the  fingers  are  com- 
monly employed  as  the  percussing  agent.  The  various  hammers 
and  accompanying  apparatus,  invented  in  this  country  and 
abroad,  some  of  them  of  an  appearance  to  terrify  a  timid  patient, 
do  not  seem  to  me  to  possess  any  kind  of  superiority  to  the  fingers, 
and  labour  under  the  serious  disadvantage  of  depriving  the 
observer  of  the  indications  furnished  by  the  sensation  of  resist- 
ance of  the  parts  percussed.  The  clinical  supremacy  of  the 
fingers  has  never  been  a  moment  threatened  by  any  of  these 
elaborate  inventions  ;  and  it  appears  consequently  unnecessary 
to  describe  them.*  Generally  speaking,  the  index  and  median 
fingers,  having  their  points  placed  upon  exactly  the  same  level, 

*  However,  some  ))raetise(l  observers  prefer  llie  liammcr  .md,  on  tlic 
princi|>lc  of  audi  alleram  partem,  I  would  refer  llic  rc-idcr  to  a  valuable 
paper  by  Dr.  Huglics  Bennett,  in  tlic   "  Edinburgh  Monthly  Journal,' 
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and  supported,  or  not,  by  the  thumb  with  its  ball  laid  upon  tlie 
outer  surface  of  the  former,  opposite  the  articulation  of  its  second 
and  third  phalanges,  make  the  best  instrument  for  striking  with. 
But  the  index-tinger  alone  may  be  used,  especially  when  gentle 
percussion  only  is  required,  and,  generally,  therefore  in  the  case 
of  children.  Under  some  circumstances  three  fingers  form  a 
useful  modification  ;  or  the  knuckle  of  the  index-finger — that  is, 
the  joint  of  the  first  and  second  phalanges — may  be  used  with 
good  etFect ;  in  percussing  the  larynx,  the  most  convenient  plan 
is  to  fillip  with  the  median  finger. 

When  the  four  fingers  of  the  left  hand  are  used  as  the 
pleximeter,  those  of  the  right  form  the  best  agent  for  percussing 
with.  If  precision  be  desirable,  the  tips  of  the  fingers  should 
be  used  to  strike  ;  in  rough  examinations  the  palmar  surface  of 
the  right-hand  fingers,  held  in  firm  extension,  may  be  lightly 
tapped  against  the  dorsum  of  the  left  hand. 

103.  In  the  case  last  referred  to,  the  percussing  fingers  are 
made  to  fall  horizontally,  the  more  accurately  so  the  better, 
upon  the  surface  struck ;  under  all  otlier  circumstances,  it  is  of 
essential  importance  that  the  points  of  the  fingers  fall  perpen- 
dicularly upon  the  pleximeter.  The  least  variation  in  this 
respect  is  liable  to  be  attended  with  a  dift'erence  in  the  sound 
elicited. 

In  the  act  of  percussing,  the  movement  sJioidd  spring  from  the 
wrist  only,  the  fore-arm  and  arm  being  held  perfectly  motionless. 
The  pain  which  beginners  cause  the  patient  in  many  cases,  and 
the  uncertainty  of  the  results  obtained,  in  a  great  degree  depend 
upon  the  ignorance  of  the  value,  or  neglect,  of  tliis  rule :  the 
awkwardness  of  striking  from  the  elbow,  or  even  the  shoulder, 
as  is  often  done,  is  a  matter  of  less  moment;  though  an 
observant  patient  will  scarcely  fail  to  be  impressed  unfavourably 
by  it,  when  he  finds  himself  rather  pushed  about  than  percussed. 
But  the  essential  advantages  of  this  mode  of  percussing  are  the 
nicety  with  which  the  force  of  the  blow  may  be  regulated,  and 
hence  made  precisely  equal  in  any  two  places  it  is  the  object  to 

D  3 


58 


PHYSICAL  EXAMINATION  OF  THE  LUNGS. 


compare ;  and  the  great  comparative  ease  of  keeping  the  per- 
cussing fingers  at  the  same  angle  in  striking  repeatedly  the  same 
or  different  spots.  Were  this  point  of  manipdation  generally 
attended  to,  it  would  be  infinitely  less  common,  than  it  now  is, 
to  hear  a  new  and  diiferent  sound  elicited  by  each  of  a  number 
of  successive  blows  upon  the  same  place ;— a  variation,  the  mere 
possibility  of  which  constitutes  a  serious  drawback  to  the  utility 
of  percussion,  as  it  is  too  frequently  practised. 

The  force  used  in  striking  should  never  be  great,  absolutely 
considered ;  but  it  may  be  made  to  vary  from  the  most  gentle, 
to  a  smart  tap,  according  to  the  object  in  view.  Generally 
speaking,  gentle  percussion  is  advisable,  when  we  desire  to 
ascertain  the  amount  of  density  of  superficial  parts  ;  forcible, 
when  deep-seated  tissues  are  the  subject  of  investigation. 
CoiTespondiug  regions  of  the  chest,  which  yield  sounds  of  the 
same  clearness  and  dm-ation  when  gently  struck,  may  yield 
sounds  materially  differing  in  these  respects  if  forcibly  percussed, 
and  vice  versa ;  it  is  therefore  obvious,  that  both  modes  should 
be  employed  in  every  instance  where  accuracy  of  diagnosis  is 
aimed  at. 

The  blow  should  be  quickly  and  lightly  given,  the  fingers 
being  withdrawn,  or  at  least  all  pressure  removed,  the  moment 
their  impulse  has  been  effectually  communicated  to  the  surface 
struck ;  the  vibrations  of  the  surface  are  thus  impeded  to  the 
least  possible  amount.  To  this  precept  there  is  but  one  excep- 
tion :  in  eliciting  a  particular  modification  of  special  character 
of  the  sound  (ci-acked-metal  cJiaraeLer),  the  successful  production 
of  which  depends  materially  on  the  manner  of  striking,  it  is 
advisable  to  give  the  impulse  slowly  and  heavily,  and  allow  the 
fingers  to  press  forcibly  on  the  part  for  some  moments,  after  it 
has  been  given. 

104.  The  posture  of  a  patient  undergoing  percussion  should, 
unless  special  circumstances  prevent  it,  be  the  sitting  or  the 
standing.  This  precept  is  in  accordance  with  tlie  rules  of 
Laennec,  but  perhaps  his  motives  for  laying  it  down  were  not 
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perfectly  well  grounded.  I  cannot  say  I  have  found,  as  he 
represents  to  be  the  case,  that  "if. the  patient  be  in  bed,  the 
mattress,  still  more  the  pillows,  and  also  thick  curtains,  always 
render  the  soimd  less ;"  and  even  admitting  the  fact  to  be  so, 
as  the  object  is  to  obtain  comparative  and  not  absolute  results, 
it  would  constitute  an  objection  of  but  slight  importance.  The 
difficidty  of  placing  the  patient  perfectly  level  in  bed  (and  if  he 
be  not  so  placed,  the  sound  on  eithei-  side  is  extremely  liable  to 
be  modified),  together  with  the  constrained  positions  the  phy- 
sician is  obliged  to  place  himself  in,  in  order  to  get  at  different 
parts  of  the  chest,  appear  to  me  to  constitute  more  solid 
objections  to  the  recumbent  posture. 

WbUe  the  anterior  regions  are  under  examination, ;  the  patient 
must  hold  his  head  erect,  and  allow  his  arms  to  hang  loosely  by 
his  sides ;  his  hands  may  be  clasped  across  the  head,  to  facili- 
tate percussion  of  the  lateral  regions ;  and  he  should  cross  his 
arms  pretty  tightly  in  front,  and  bend  his  head  slightly  forwards 
while  the  back  is  examined. 

.  105.  Where  muscle  of  any  thickness  covers  the  part  examined, 
it  should  be  in  a  relaxed  state,  so  as  to  facilitate  as  far  as 
possible  the  close  approximation  of  the  pleximeter  to  the 
proper  wall  of  the  chest.  The  converse  is  the  case  when 
immediate  percussion  is  employed  ;  for  the  obvious  reason,  that 
a  flaccid  mass  of  muscle,  in  itself  non-vibratile,  must,  besides, 
interfere  with  the  transmission  of  sound  from  the  subjacent 
parts. 

106.  It  is  scarcely  necessary  to  insist  upon  the  importance  of 
observing,  as  far  as  possible,  the  same  conditions,  when  percuss- 
ing the  two  sides  of  tlie  chest  comparatively.  Nor  must  it  be 
forgotten,  that  in  doubtful  cases,  the  observation  should  be 
repeated  many  times  and  in  various  postures, — more  especially, 
if  the  patient  be  in  bed,  the  percussion  should  be  performed 
several  times  from  the  right  and  left  sides  of  the  bed  alternately. 
On  the  other  hand,  it  is  of  essential  consequence  in  some  cases, 
for  instance,  in  percussing  the  heart,  that  not  only  the  posture 
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of  the  trunk  be  unchanged  during  examination,  but  that  the 
limbs  be  kept  perfectly  quiet. 

Healthy  Standard  of  Pulmonari/  Percussion. 

107.  It  is  difficult,  as  has  been  said,  to  make  intelligible  by 
words  the  quality  of  the  sound  elicited  from  a  healthy  thorax  ; 
experience  only  can  teach  it.  The  duration  and  the  clearness  of 
the  sound  bear  a  definite  relation  to  each  other ;  whenever  the 
former  is  considerable,  the  latter  is  proportionally  marked,  and 
vice  versa.  And  again,  the  clearness  of  the  sound  and  the 
sense  of  resistance  experienced  by  the  fingers  have  a  manifest 
connection  :  as  the  former  increases,  the  latter  decreases.  Thus 
the  sound  is  clearer  in  the  infra-clavicular  region  than  in  the 
scapular;  and  so  the  sense  of  resistance  is  much  less  imder 
the  clavicle  than  upon  the  scapula.  It  is  true  there  are  a  few 
exceptions  to  this  law  of  relationship  of  the  clearness  of  the 
percussion-sound  to  the  resistance  of  the  percussed  surface; 
instead  of  invalidating,  however,  they  strengthen  the  rule. 
Thus  in  the  internal  flivision  of  the  clavicular  and  in  the  upper 
sternal  regions,  the  sound  is  clearer  than  in  others — for  example, 
the  infra-clavicular — where  the  resistance  is  less.  This  pecu- 
liarity manifestly  depends  upon  the  nature  of  the  wall  of  the 
thorax  in  the  former  situations  :  being  there  wholly  composed  of 
bone,  it  cannot  give  way  and  rebound  under  percussion  to  the 
amount  which  the  slight  density  of  the  subjacent  parts  would 
otherwise  ensure ;  while,  on  the  other  hand,  bone  possesses  a 
special  resonance  comparatively  clear  and  high-pitched. 

108.  The  properties  of  the  percussion-sound  of  the  healthy 
thorax  vary  materially  in  its  different  regions. 

109.  Anterior  Regions. — It  is  necessary  to  assume  a  standard 
of  comparison  for  the  sounds  in  different  localities,  and  that  of 
the  infra-clavicular  regions  may  be  used  for  this  purpose.  Here 
the  sound  is  of  considerable  clearness,  true  pulmonary  quahty, 
and  sufficiently  prolonged  to  have  a  distinctly  appreciable  dura- 
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tion ;  while  the  parietal  resistance  is  slight,  and  the  elasticity 
marked.  In  the  right  mammary  region,  even  at  the  upper  edge, 
the  clearness  diminishes  slightly  on  pretty  firm  percussion; 
while  at  and  below  the  fourth  interspace,  though  pulmonary 
resonance  may  be  elicited  by  a  very  gentle  tap,  very  perceptible 
dulness  is  caused,  if  the  blow  be  firm,  by  the  presence  of  the 
liver  behind  the  shelving  border  of  the  lung  ;  at  the  sternal 
edge  of  this  region  the  heart  in  the  majority  of  persons  deadens 
the  sound.  In  the  inner  part  of  the  corresponding  left  region, 
the  heart  lessens  the  clearness  of  the  sound  and  increases  the 
resistance :  this  influence  may  be  perceived  more  or  less 
obviously  as  far  outwards  as  the  nipple.  The  entire  of  the  right 
infra-mammary  region  is  dull  and  resistant  from  the  presence 
of  the  liver  :  the  left  lobe  of  this  organ  also  renders  the  inner 
part  of  the  left  corresponding  region  dull;  while  the  outer 
portion  is  similarly  aflfected  by  the  spleen,  and  the  intermediate 
space  gives  either  an  amphoric  and  ringing  or  a  tympanitic  note 
from  the  subjacent  stomach,  if  empty, — a  dull  one,  if  full.  On 
deep  inspiration  a  certain  extent  of  lung  encroaches  in  front  of 
the  liver  superiorly,  and  may  be  discovered  by  very  gentle 
percussion;  even  in  expiration  some  lung-substance  may  be 
similarly  detected  in  the  left  region,  unless  the  stomach  happens 
to  be  greatly  distended. 

Both  clavicles  towards  their  sternal  ends  give  a  peculiar  sound 
of  mixed  pulmonary  and  osteal  character,  rendered  somewhat 
tubular  too  by  the  immediate  vicinity  of  the  trachea ;  about  the 
centre  of  the  bone  the  tubular  and  osteal  characters  become  less, 
the  pulmonary  more,  marked, — whence  an  appearance  of  less 
clearness  in  the  sound.  Towards  the  humeral  end  of  the  bone 
the  sound  loses  considerably  in  clearness.  In  the  supra- 
clavicular regions  externally,  especially  in  females,  the  sound  is 
quite  as  clear  as  in  the  infra-clavicular ;  clearer  in  the  inner 
pari,,  where  a  slightly  ringing  character  is  also  elicited,  unless 
the  percussion  be  directed  so  as  to  avoid  the  trachea  completely. 
The  full  resonance  of  this  region  may  in  moderately  thin  persons 
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be  detected  even  a  little  behind  the  anterior  edge  of  the 
trapezius  muscle.  On  the  other  hand,  in  persons  free  from 
thoracic  disease,  but  either  naturally  very  thin  or  emaciated  from 
any  disease,  the  outer  part  of  this  region  often  gives  a  wooden 
sound  under  percussion,  and  is  very  resistant ;  the  first  rib 
forms,  as  it  were,  the  floor  of  the  region,  and  its  proper  osteal 
resonance  comes  out  modified  by  the  intervening  soft  parts. 
There  is  sometimes  a  slight  difference  in  the  resonance  on  the 
two  sides,  on  account  of  the  apices  of  the  lungs  not  rising  to 
precisely  the  same  height :  but  this  follows  uo  fixed  rule. 

The  supra-sternal  region  gives  distinctly  tubular  resonance, 
i{  the  percussion  be  made  at  right  angles  with  the  surface ;  a 
mixture  of  osteal  sound  is  detected,  if  the  impulse  be  given  even 
to  a  slight  degree  in  a  downward  direction, — the  proximity  of  the 
trachea  and  sternum  explains  this.  In  the  upper  sternal  region 
the  resonance  is  of  the  same  mixed  quality,  as  on  the  adjoining 
end  of  the  clavicle,  as  far  downwards  as  the  second  rib  :  here, 
at  the  point  of  convergence  of  the  inner  borders  of  the  lungs, 
especially  at  the  moment  the  orgaus  are  distended  by  inspiration, 
purer  pulmonary  sound  may  be  elicited  by  gentle  percussion. 
But  occasionally,  from  excess  of  cellulo-fatty  substance  at  the  top 
of  the  mediastinum,  the  percussion-sound  may  be  perfectly  didl 
here, — a  pecidiarity  which  sometimes  proves  a  source  of  serious 
clinical  difficulty.* 

From  the  third  rib  downwai-ds  the  resonance  is  of  complex 
character.  The  heart  and  liver  with  the  intervening  diaphragm 
give  a  dull  sound,  modified,  however,  by  the  peculiar  bone- 
resonance  of  the  steruum  itself.  If  the  stomach  be  in  the 
condition  to  yield  either  an  amphoric  or  a  tympanitic  note,  one 
or  other  of  these  qualities  may  be  detected,  modifying  still 
further  the  dull  sound  of  the  solid  organs.  This  region  further 
presents  one  of  the  most  difficult  practical  problems  in  the  art 
of  percussion, — that  of  defining  the  line  of  union  of  the  heart 

*  It  may  simulate,  according  to  circuniatances,  the  appearances  of  pen'rardial 
cfTiision,  nnciirisin  or  tumor, —  as  will  hereafter  he  fully  shown. 
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and  liver.  Now,  although  there  are  cases  where  to  a  practised 
ear  and  finger  the  differences -in  the  pitch  of  the  sound  and 
resistance  of  the  two  organs  will  effectually  mark  out  the  con- 
tiguous edge  of  each  of  them,  instances  of  the  kind  are  rare. 
These  characters  failing,  the  line  of  demarcation  may  in  many 
persons  be  traced  by  making  gentle  and  forcible  percussion 
alternately,  while  the  patient  holds  his  mouth  widely  open  :  the 
special  amphoric  quality  of  the  stomach-note  may  then  be 
detected  between — and  only  between — these  two  organs  ;  this 
I  have  repeatedly  proved  on  the  dead  subject.  But  even  this 
test  win,  sometimes  from  solid  or  fluid  accumulation  in  the 
stomach — sometimes  from  unusual  position  of  the  viscera,  wholly 
fail ;  the  line  can  then  only  be  found  by  uniting  hypothetically 
the  lowest  point  of  the  heart's  impulse  with  the  apex  of  the 
angle  formed  by  the  union  of  the  upper  free  edge  of  the  liver 
■with  the  right  free  edge  of  the  heart. 

110.  Posterior  Regions. — The  sound  yielded  by  the  upper 
scapidar  region,  though  less  clear  than  that  of  the  infra-clavicular, 
is  not,  absolutely  speaking,  dull,  nor  altogether  without 
pulmonary  quality,  even  in  fat  persons ;  in  very  thin  people 
the  sound  is  sometimes  very  notably  clear.  The  lower  scapular 
region,  while  duller  than  the  upper,  and  resisting  to  a  marked 
degi-ee  the  impulse  of  the  fingers,  has  some  faint  pulmonary 
character  in  both  respects ;  the  spine  of  the  bone,  on  mediate 
percussion  especially,  gives  a  clear  osteal  sound.  The  inter- 
scapular region  holds  an  intermediate  place  in  point  of  reso- 
nance between  the  upper  and  lower  scapular. 

The  entire  of  both  infra-scapular  regions,  especially  in 
inspiration,  gives  a  clear  pulmonary  note  on  gentle  percussion 
as  far  as  the  eleventh  interspace  downwards.  But  forcible 
percussion  on  the  right  side  brings  out  the  dull  hepatic  sound 
from  the  lower  edge  of  the  region,  as  high  as  the  ninth  or  even 
eighth  rib,  the  amount  of  dulness  gradually  decreasing  in  the 
upward  direction.  On  the  left  side  the  spleen,  if  large,  or  the 
stomach  and  intestines,  modify  the  percussion-sound  of  the  lung 
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cat  the  lower  part  of  the  region.  Speaking  roughly,  it  may  be 
said  that  the  extreme  right  base  sounds  somewhat  duller, 
posteriorly,  than  the  left.  The  influence  of  the  kidneys,  when 
of  natural  size,  is  practically  null. 

111.  Lateral  Regions. — The  axillary  region  is  highly  resonant 
in  its  upper  paii,  giving  in  many  persons  a  sound  clearer  and  of 
greater  duration  than  the  infra-clavicular  region.  On  the  right 
side  the  sound  becomes  dullish  on  strong  percussion  at  the 
fourth  interspace,  and  quite  dull  at  the  sixth  rib,  contiuuing  so 
thenceforth  to  the  lower  border  of  the  infra-axillary  region. 
Below  the  sixth  rib  on  the  left  side,  though  pulmonary  resonance 
may  still  be  elicited  by  gentle  percussion,  the  spleen  and 
stomach  modify  in  theii-  respective  ways  the  quality  of  the 
sound. 

112.  Lastly,  the  sound  elicited  from  the  larynx  and  trachea 
(which  is  best  obtained  by  filliping  with  the  right  middle  finger 
one  of  the  fingers  of  the  left  hand  applied  firmly  to  the  surface, 
the  patient's  head  being  thrown  back,  and  the  tissues  of  the 
neck  thus  brought  into  a  state  of  tension)  is  very  clear,  of 
considerable  duration,  and  has  a  distinct  hollowness  in  its 
quality, — is  in  fact  tubular.  These  characters  arise  from  the 
form  of  the  tube  and  the  quantity  of  cartilage  in  its  walls.  The 
resistance  is  greater  under  the  fingers,  in  proportion  to  the 
clearness  of  the  sound,  than  it  would  be  in  the  chest. 

113.  The  properties  of  the  sound  elicited  by  gentle  and  by 
forcible  percussion  difi'er  to  a  slight  degree  in  all  regions  of  the 
chest.  When  strong  percussion  is  used,  the  percussing  fingers, 
by  a  sort  of  mechanical  necessity,  are  allowed  to  rest  on  the 
surface  for  a  moment ;  and  thus  a  muffled  character  is  given  to 
the  sound  from  interference  with  the  vibrations  of  the  chest- 
walls.  Hence,  force  in  the  blow,  instead  of  intensifying, 
weakens  the  sound  and  lessens  its  duration.  Again,  wherever 
an  organ  of  greater  density  than  the  lung  lies  at  some  depth 
from  the  surface,  the  intervening  space  being  occupied  by 
pulmonary  tissue,  the  sound  will  be  rendered  duller  by  striking 


PERCUSSION. 


G5 


heavily,  its  duration  diminislied,  and  the  sense  of  resistance 
increased:  by  employing  force,  the  impulse  is  made  to  reach 
the  deep-seated  organ.  Por  this  reason  a  decrease  in  clearness 
may,  as  we  have  seen,  be  sooner  detected  by  strong  than  by 
gentle  percussion,  in  passing  from  above  downwards  in  the  right 
lateral  and  anterior  regions ;  the  influence  of  the  liver  is  thus 
brought  into  play  at  a  higher  point  of  the  chest.  On  the  same 
principle  the  precise  extent  of  the  heart  overlapped  by  the  lung 
may  be  defined  by  alternately  using  some  force,  and  by  merely 
tapping  the  surface. 

114.  Cmteris  paribus,  the  sound  is  clearer  on  the  ribs  than 
the  intercostal  spaces ;  this  is  especially  true  in  thin  persons, — 
the  osteal  sound  mixes  with  the  pulmonary,  and  raises  the  pitch 
of  the  resulting  compound  sound. 

115.  Numerous  differences  in  the  results  of  percussion  of 
corresponding  points  of  the  two  sides  of  the  chest  have  been 
described,  and  traced  to  an  obvious  cause, — the  presence  of 
texture  and  organs  of  dilferent  densities  in  those  spots.  Variable 
thickness  of  the  external  soft  parts  will  have  a  simUar  efl^ect ; 
thus  the  right  infra-clavicular  region  is  less  resonant  than  the 
left  in  robust  persons  whose  employment  requires  much  use  of 
the  right  arm :  the  pectoralis  muscle  enlarges  from  use.  Here 
the  explanation  is  clear ;  but  the  explanation  is  not  clear  when 
the  right  infra-clavicular  region  sounds  duller  than  its  fellow, 
in  persons  presenting  no  muscular  thickening  of  this  kind.* 
Such  inferiority  of  clearness,  however,  the  lungs  being  perfectly 
sound,  is  always  when  it  exists,  very  slight :  it  holds  good, 
whatever  be  the  direction  given  to  the  percussing  fingers,  and 
whether  they  fall  outwards  towards  the  humerus  or  inwards 
towards  the  sternum. 

116.  The  acts  of  inspiration  and  expiration  modify  the  results 
of  pidmonary  percussion  in  three  different  manners :  a.  by 
altering  the  volume  of  the  lungs ;  b.  by  altering  their  density ; 
c.  by  altering  the  position  of  the  heart  and  abdominal  viscera. 

*  Clinical  Lectures,  loc.  cit,  p.  19G, 
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117;  a.  At  the  close  of  an  ordinary  expiration  the  right  lung 
extends  downwards  as  far  as  the  sixth  rib  -in  front  and  the 
eighth  laterally.  The  lower  edge  of  the  left  organ  sloping 
abruptly  outwards  and  downwards  from  the  middle  line  on  the 
level  of  the  fourth  cartilage,  again  turns  inwards  a  little,  and 
then  passes  outwards,  reaching  laterally  the  eighth  rib  or  inter- 
space. From  numerous  trials  on  the  dead  subject,  where  no 
cause  existed  to  modify  materially  the  volume  of  the  lungs,  I 
infer  that  in  expiration  the  lungs  are  from  one  to  one  and  a  half 
inches  apart  on  the  level  of  the  second  cartilage,  and  four  and  a 
half  inches  apart  on  the  level  of  the  fifth.  From  their  lateral 
aspect  the  lower  edges  curve  downwards  and  backwards,  reaching 
the  ninth  interspace  or  tenth  rib,  especially  close  to  the  spine. 

During  full  inspiration  the  lungs  extend  downwards  in  all 
directions  somewhat  further  than  the  limits  just  mentioned ; 
their  inferior  edge  is  then  carried  about  an  intercostal  space  and 
a  half  lower  than  after  ordiuarj'  expiration,  and  proportionally 
still  lower,  when  the  lungs  had  been  forcibly  emptied  of  their 
air.  At  the  same  time  the  space  on  the  left  of  the  sternum, 
where,  after  expiration,  the  heart  is  in  contact  with  the  thoracic 
walls,  becomes  more  or  less  filled  with  lung. 

It  is  obvious,  from  these  facts,  that  Vae  sKperficial  extent  oi 
surface,  from  which  pulmonary  percussion-sound  may  be  elicited, 
will  vary  with  the  precise  moment  of  the  respiratory  act  at  which 
the  observation  is  made. 

118.  b.  The  density  of  the  pulmonary  tissue  being  in  the 
inverse  ratio  of  the  <iir  it  contains,  it  is  plain  that  the  percussion- 
sound  must  be  rendered  duller  in  any  given  point  of  the  chest 
by  a  full  expiration.  In  other  words,  the  sound  yielded  will 
vary  in  clearness  according  as  percussion  is  performed  at  the 
close  of  inspiration  or  of  expiration.  The  duration  of  the  sound, 
and  the  sensation  of  elasticity  perceived,  vary,  in  the  ordinary 
way,  as  the  modifications  of  clearness. 

119.  c.  The  depression  of  the  dull-sounding  spleen  and  liver 
attending  inspiration,  replaced  as  they  are  by  expanding  lung, 
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rends  during  that  act  to  increase  the  clearness  of  the  percussion- 
sound  in  the  lower  regions  of  the  thorax ;  the  influence  of  the 
similar  locomotion  of  the  stomach  and  intestines  will  vary  with 
the  fiUed  or  empty  state  of  those  viscera.  The  heart  pushed 
downwards  and  inwards,  and  receding  somewhat  from  the  chest- 
wall  during  inspiration,  where  its  place  is  taken  by  the  inflated 
lung,  gives  dulness  of  less  extent  and  lower  site  than  in 
expiration. 

120.  In  consequence  of  this  triple  influence  of  the  respiratory 
movements  on  tlie  results  of  percussion,  it  is  advisable,  under 
all  circumstances,  and  absohitely  necessary  in  delicate  cases,  that 
the  act  of  respiration  be  at  the  same  stage  of  progress,  when  the 
two  sides  of  the  chest  are  percussed  comparatively.  The  end  of 
a  fuU  inspiration  is  in  such  instances  the  fittest  moment  for 
striking ;  as,  by  desiring  the  patient  to  hold  his  breath,  we  may 
t  hen  be  certain  of  having  both  lungs  in  the  same  state  for  a 
sliort  while.  If  the  respiration  be  calm,  however,  such  nicety  is 
not  required. 

121.  In  the  state  of  health  the  posture  of  the  patient  (except 
in  so  far  as  it  may  interfere  with  the  act  of  striking  on  the  part 
of  the  physician,  or  alter  the  tension  of  the  patient-'s  own 
muscles,  or  the  relative  position  of  the  subcutaneous  tissues,) 
Joes  not  directly  affect  the  resiilts  of  percussion  of  the  surface, 
wherever  this  corresponds  to  lung-substance.  In  other  words, 
ordinaiy  changes  of  posture  have  no  notable  influence  in  modi- 
tying  the  relationship  of  the  lungs  and  their  containing  walls  to 
each  other,  or  in  altering  the  amount  of  air  they  contain,  or 
are  capable  of  containing.  But  as  variation  of  attitude  very 
sensibly  alters  the  position  of  the  heart,  either  in  a  downward, 
forward,  or  sideward  direction,  and  also  of  the  liver,  the  posture 
of  the  patient  must  always  be  taken  into  consideration  in 
i  stimating  the  results  of  pulmonary  percussion  near  the  cardiac 
or  hepatic  regions. 
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Variations  from  the  Standard  of  Pulmonary  Percimion 
coinpatible  with  a  Healthy  State  of  the  Tlioracic  Oryans. 

132.  The  sound  yielded  by  the  chest  of  different  individuals 
varies  in  clearness  ;  being,  generally  speakiug,  clear  in  proportion 
to  the  thinness  of  the  walls.  In  accordance  with  this  it  becomes 
distinctly  clearer  in  persons  who,  from  a  previous  state  of  fatness, 
fall  into  one  of  emaciation. 

123.  The  sound  varies,  too,  with  age.  From  the  age  of  four 
or  five  to  fifteen  the  pitch  is  high,  the  duration  marked,  the 
resistance  slight ;  the  walls  are  flexible,  elastic,  and  commonly 
not  much  loaded  with  soft  textui'es.  The  ossification  of  the 
cartilages,  desiccation  of  the  ligaments,  and  general  stiffness  of 
the  thorax  in  old  age  impairs  the  freedom  of  vibration,  and 
deadens  the  sound ;  and  they  would  probably  do  so  much  more 
generally  than  is  actually  observed,  were  it  not  for  the  frequency 
of  atrophy  of  the  parenchyma  of  the  lung  in  advanced  life : 
wasting  of  the  external  soft  parts,  too,  tends  to  the  same 
modifying  result. 

124.  Marked  deformity  of  the  chest,  congenital  or  acquired, 
impairs  the  resonance  over  lung,  healthy  in  itself.  The  existence 
of  broken  ribs,  too,  lessening  freedom  of  motion  on  the  affected 
side,  and  hence  lessening  the  quantity  of  air  in  proportion  to 
the  pulmonary  substance  beneath,  deadens  the  percussion-sound 
— a  fact  showing  that  slight  dulness  does  not,  after  an  injury 
of  the  kind,  absolutely  prove  the  existence  of  pulmonary 
congestion. 

125.  Unusual  laxity  of  the  ligamentous  structures  of  the 
thorax  renders  the  walls  unfavourable  to  vibration.  But,  making 
all  allowance  for  the  various  conditions  referred  to,  there  will 
still  remain  instances  in  which  the  chest  is  unusually  clear  or 
dull  sounding,  without  its  being  possible  to  assign  any  satis- 
factory cause  for  the  peculiarity.  The  real  existence  of  such 
cases,  however  inexplicable  at  present,  should  always  be  borne 
in  mind  by  the  clinical  observer. 
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Percussion  in  Disease. 

126.  Whatever  be  the  nature  of  the  morbid  conditions  of  the 
sound  discovered  in  any  case,  the  space  in  which  they  exist  may 
be  either  accurately  defined  or  not ;  in  other  words,  the  morbid 
state,  whatever  it  is,  may  either  gradually  pass  into  the  healthy, 
or  cease  abruptly.  In  the  latter  case  there  is  no  difficulty  expe- 
rienced in  ascertaining  its  precise  limits ;  in  the  former,  there 
often  may  be  some  indecision  on  the  point,  and  it  will  be  found 
useful  to  glide  the  pleximeter-finger  rapidly  over  the  entire  region 
under  examination,  continuing  the  percussion  all  the  time  it  is 
moved.  la  tliis  way  the  exact  line  at  which  dulness  or  other 
change  begins  may  be  detected  in  very  difficult  cases. 

§  Alterations  of  Sound, 
i. — statical  signs. 

127.  The  statical  changes  in  the  percussion-sound,  produced 
by  disease,  are  comparatively  few  in  number,  and  simple  in 
nature,  but  the  indications  they  furnish  most  precise  and 
valuable.    Concisely  stated,  these  changes  are  : — 

a.  Diminution  of  clearness,  gradually  passing  into  perfect 
dulness, — the  duration  of  the  sound  being  proportionally 
^shortened,  and  the  sense  of  resistance  increased. 

h.  Increase  of  clearness  and  of  duration,  with  decrease  of 
resistance, 

c.  Increase  of  clearness  and  of  duration,  with  increase  of 
resistance. 

d.  Alterations  of  quality. 

e.  Moveableness  of  dulness. 

128.  (a)  Diminution  of  clearness,  with  its  attendant  clianges, 
occurs  wherever  the  density  of  the  materials,  underneath  the 
part  struck,  is  increased.  Thus,  deficient  resonance  cxhi^,  first, 
wherever  any  new  material,  of  greater  density  than  lung  and  air 
combined  in  the  natural  relationship,  has  accumulated  witliin  the 
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cliest :  whether  it  be  iu  the  lung  proper,  as  in  congestion, 
inflammation,  abscess,  gangrene,  serous  infiltration,  apoplexy, 
simple  chronic  consolidation,  infiltration  or  tuberous  accumu- 
lation of  exudation-matter,  tubercle  or  cancer  within  the  paren- 
chyma;— or  in  the  pleura,  as  in  cases  of  hydro-thorax,  and 
hydro-pneumo-thorax,  hffimo-thorax,  pleurisy  in  the  periods  of 
exudation,  effusion,  and  retraction,  empyema,  serous  infil- 
tration of  old  false-membrane,  and  solid  adventitious  products 
of  all  varieties; — or  in  the  bronchi,  as  in  cases  of  abundant 
muco-purulent  accumulation  within  the  tubes  ; — or  in  the  medi- 
astina,  as  in  cases  of  hypertrophy  of  their  cellulo-fatty  tissue, 
enlarged  bronchial  glands,  abscesses,  and  adventitious  solid 
products.  Secondly,  such  deficiency  arises  where  any  condition, 
either  physical  or  dynamic,  exists,  favouring  expiration  and 
impeding  inspiration :  as  in  obstructive  diseases  of  the  upper 
air-passages,  spasm  of  the  glottis,  and  spasmodic  asthma, — in 
the  latter  affection  the  presence  of  pulmonary  emphysema  often 
prevents  the  failure  of  resonance  from  being  discovered.  Thirdly, 
dilatation  and  thickening  of  the  bronchi,  condensing  the  adjacent 
parenchyma,  produce  a  similar  effect.  It  is  obvious,  too,  that 
serous  infiltration  of  the  parietes,  abscesses,  tumors,  soft  osteo- 
phytic  enlargement  of  the  ribs  in  chronic  empyema  (U.  C.  Mus. 
No.  4067),  and  thickening  of  the  costal  periosteum  in  syphilitic 
persons,  will  deaden  the  sound.  Tlie  influence  of  the  heart  and 
great  vessels  will  be  elsewhere  considered. 

129.  The  characters  of  the  dulness  are  woi  per  se  capable  of 
revealing  its  cause,  at  least  with  very  rare  exceptions,  in  the 
present  state  of  knowledge.  Still  the  very  intensity  of  the 
dulness  and  great  resistance  go  far  sometimes  towards  esta- 
blishing the  difignosis  iu  cases  of  intra-thoracic  tumor.  Between 
this  extreme  and  the  opposite  one  of  slight  impairment  of  sound 
in  spasmodic  asthma,  all  shades  of  difference  may  be  observed. 

130.  (i)  Increased  clearness  and  duration  of  sound,  with 
decreased  resistance,  or  excess  of  elasticity,  is  noted,  wliere  the 
relative  quantity  of  air  within  the  chest  is  increased,  but  not 
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carried  to  such  extremes  as  to  interfere,  by  tension  of  the  walls, 
with  their  vibration, — in  what  may  be  familiarly  called  the 
rarefying  classes  of  diseases.  Here  may  be  enumerated  pneumo- 
thorax, and  hydro-pneumo-thorax,  and  atrophy,  hypertrophy, 
and  emphysema  of  the  lung.  It  is  possible  that  extreme  auEemia, 
as  originally  suggested  by  Dr.  Stokes,  by  lessening  the  relative 
cjuantity  of  blood  in  the  lung,  may  increase  the  clearness  of  the 
percussion-sound. 

131.  (c)  Increase  of  clearness  and  of  duration  of  sound  with 
increased  resistance  of  walls,  is  observed  where  there  is  a  surplus 
of  air  in  the  subjacent  part,  with  considerable .  induration  of 
tissue  between  the  surface  and  the  part  containing  that  surplus, 
— a  combination  of  conditions  met  with  where  a  superficial 
cavity  in  the  lung  has  a  thin,  indurated,  and  adherent  external 
wall. 

132.  {(T)  As  far  as  it  can  be  rendered  intelligible  by  words, 
the  nature  of  the  above  three  classes  of  alteration  is  explained 
by  their  names  ;  the  case  is  different  with  the  fourth  class,  that 
of  alterations  of  qualitij  or  timbre,  which  consequently  require 
fuller  description. 

Instead  of  the  quality  mi  generis  which  distinguishes  the 
natural  sound  emitted  by  the  chest,  others,  assimilable  to  those 
of  various  well-known  tones,  exist  in  certain  states  of  disease. 
These  morbid  varieties  of  quality  are  referrible  to  three  types : 
Wooden  ;  Hollow ;  Tympanitic. 

133.  The  wooden  quality  is  very  closely  that  of  the  sound 
yielded  by  mediate  percussion  of  a  common  table,  and  distinctly 
oonveys  the  idea  of  hardness.  The  duration  of  the  sound 
having  this  quality  is  commonly  less  than  in  the  natural  state, 
and  the  sense  of  resistance  experienced  by  the  fingers  is  un- 
usually great. 

134.  The  hollow  type  occurs  under  three  varieties, — the 
tubular,  amphoric,  and  cracked-metal. 

135.  The  /Mi?«/«?- quality  is  precisely  like  that  of  the  resonance 
emitted  by  the  trachea  under  mediate  percussion.    The  sound 
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it  cliaractevises  is  of  some  duration,  and  the  thoracic  elasticity 
somewhat  impaired.  This  character  is  to  be  'detected  (always 
more  readily  if  the  patient's  mouth  be  kept  open)  about  tiie 
inner  part  of  the  infra-clavicular  region  in  cases  of  pleuritic 
effusion,  occupying  the  lower  parts  of  the  chest, — sometimes 
during  the  height  of  the  disease, — sometimes,  when  absorption 
has  just  commenced  ;  sometimes  in  the  stage  of  retraction  of  the 
same  disease.  So,  too,  when  solidified  lung,  pent-up  coUections 
of  pus,  or  solid  products  of  any  kind  lie  between  the  large 
bronchi  and  the  costal  surface,  the  sound  acquires  this  quality. 
Mere  dilatation  of  the  bronchi  will  have  the  same  efiFect.  Sound 
of  this  quality  is  most  common  in  the  infra-clavicular  and  upper 
mammary  regions ;  but  it  may  occur  in  the  inter-scapular 
region  from  enlarged  bronchial  glands,*  or  over  a  great  part  of 
the  back  in  cases  of  intra-thoracic  tumor. f  Excavations  in  the 
lung  of  small  and  medium  size  furnish  similar  resonance. 

136.  The  amphoric  quality,  the  tubular  on  a  larger  sciale,  is 
heard  in  typical  perfection  in  the  sound  produced  by  filliping  the 
cheek,  when  the  mouth  is  closed  and  fully,  but  not  too  tensely 
inflated, — and  also  in  the  abdominal  percussion-sound  in  certain 
states  of  distension  of  the  intestines.  I  have  observed  this 
perverted  quality  over  the  entire  upper  front  of  the  chest, 
including  the  clavicle  and  first  bone  of  the  sternum,  in  a  few 
cases  of  plexiro -pneumonia,  and  in  as  great  purity  as  it  is  ever 
heard  over  the  intestines.  When  of  this  origin,  the  sound  does 
not  last  long.  But  the  common  source  of  the  sign  is  a  cavity 
of  large  size,  near  the  surface,  and  provided  with  hard  and  thin 
walls. 

137.  The  cracked-metal  quality  (hruit  de  pot  fele'oi  Laennec) 
somewhat  resembles  that  of  the  sound  resulting  from  striking  the 
back  of  the  hands,  loosely  folded  across  each  other,  against  the 
knee, — the  contained  air  being  forced  out  quickly  and  abundantly 

•  Potrolini,  U.  C  H.,  Fcninlcs,  vol.  v.  p.  l?".  Here  the  tubular  qualitv, 
distinct  on  gentle,  disnppearoil  on  strong,  percussion. 

t  Nature  and  Treatment  of  Cancer  ;  case  of  S.  C,  p.  362. 
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between  the  fingers  at  each  blow.  When  this  character  modifies 
the  percussion-sound  of  the  chest,  there  is  coupled  with  it  almost 
invariably  a  good  deal  of  the  amphoric  quality,  and  the 
combination  gives  a  result  altogether  sui  generis,  which,  once 
heard,  cannot  easily  be  forgotten.  Let  there  be  a  pulmonary 
cavity  of  large  size  with  anfractuous  walls,  and  communicating 
freely  with  the  bronchi,  the  corresponding  parietes  being  at  the 
same  time  particularly  yielding,  and  percussion  will  elicit  this 
variety  of  quality.  It  is  commonly  said  to  depend  on  the 
collision  of  liquid  and  air  produced  by  the  blow ;  but  the  sudden 
propulsion  of  air,  forcibly  expelled  from  the  cavity,  against  the 
walls  of  the  passages  with  which  it  comes  in  contact,  seems 
sufficient  to  generate  it.  In  the  first  place,  cracked-metal 
resonance  is  producible  over  cavities,  when  free  from  fiuid, — at 
least  if  the  absence  of  cavernous  rhonchus  is  to  be  trusted  to  as 
evidence.  In  the  second  place,  if,  as  I  found  several  years  ago,* 
the  nose  and  mouth  be  tightly  closed  in  a  patient  furnishing  the 
cracked -metal  sound  when  they  are  open,  that  character  will  at 
once  cease  to  be  producible,  though  percussion  continues  to  give 
an  amphoric  note.f  The  fair  interpretation  of  this  fact  seems  to 
be,  that  the  sudden  rush  of  air  from  the  cavity  outwards,  produced 
by  the  forcible  blow  upon  the  yielding  parietes  in  the  ordinary 
open  state  of  the  mouth  and  nose,  but  completely  prevented  by 
their  closure  (the  only  condition  materially  altered  in  the  ex- 
periment), is  the  real  cause  of  the  phenomenon,  Whether  the 
communication  with  the  external  air  be  interrupted  or  not,  the 
contents  of  the  cavity  may  be  dashed  together  by  percussion  : 
were  the  common  notion  correct,  the  cracked-metal  character 
ought  therefore  to  be  elicited  in  both  cases.  This  explanation 
derives  support  from  the  conditions  of  production  of  the  amphoric 

4. 

*  Lancctte  Fran9ai8e,  1834. 
+  The  result  will  be  tlie  same,  if  the  breath  be  purposely  retained;  a 
patient  with  tuberculous  excavation,  ascertaining  this  accidentally,  amused 
himself  with  mystifying  the  bystanders,  by  sometimes  having,  sometimes  not 
having,  cracked-metal  resonance. — Quin,  U.  C.  11.,  Males,  vol.  vii.  p.  291. 

E 
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and  cracked-metal  sounds  by  striking  the  hands,  closed  so  as  to 
form  a  hollow,  against  the  knee :  if  they  be  so  closed  as  to 
prevent  air  from  being  forced  from  between  them  by  the  blow, 
the  amphoric  character  only  is  detected, — if  air  be  allowed  to 
escape  freely,  the  character  analogous  to  the  cracked  metal  is 
superadded ;  yet  here,  certainly,  there  is  no  liquid  to  take  part 
in  its  production.  I  have  known  a  tubular  note  in  pneumonia 
become  distinctly  cracked-metal  when  consolidation  was  at  its 
height. 

It  has  been  well  observed  by  Dr.  Stokes,  that  a  "  metallic 
resonance,  somewhat  analogous  to  the  cracked-jar  sound  of 
cavities,  but  evidently  more  diffused,"  is  occasionally  discover- 
able in  cases  of  bronchitis,  particularly  in  children.  I  have 
repeatedly  observed  this  in  infancy  ;  it  becomes  especially  likely 
to  mislead,  when  there  is  evidence  of  tuberculous  disease  in 
extra-thoracic  organs,  as  the  brain  or  meninges.*  The  sound  is 
certainly  more  diffused  than,  and  otherwise  different  from,  that 
dependent  on  excavation ;  but"  the  absence  of  other  cavernous 
phenomena,  and  the  knowledge  of  the  fact  that  bronchitis  may 
simulate  (for  it  does  no  more  thau  this)  the  sound,  are  the  best 
safeguards  against  error.  The  pliancy  of  the  chest-walls  explains 
the  peculiai'ity. 

If  the  chest  of  a  crying  infant  be  percussed  in  expiration,  the 
resonance  will  be  of  cracked-metal  quality,  though  the  lungs  are 
perfectly  sound.f 

138.  The  tympanitic  character,  as  its  name  signifies,  re- 
sembles that  of  the  sounds  of  a  drum.  The  note  is  very 
clear ;  its  duration  considerable ;  the  resistance  of  the  walls 
tense,  drum-like,  highly  elastic. 

It  exists  to  the  maximum  degree  in  pneumo-thorax  and  hydro- 
pneumo-thorax,  with  considerable  distension  of  the  side;  if, 
however,  the  distension  be  extreme,  the  amount  of  tympanitic 

*  Wriglit,  ict.  4  ;  U.  C.  II.,  Females,  vol.  riii.  p.  LI."?, 
t  Bowcn,  trt.  4  ;  U.  C.  H-,  Females  vol.  vii.  p.  290. 
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quality  lessens.*  In  emphysema,  with  bulging  of  the  chest,  it 
is  also  occasionally  observed,  but  never  in  the  perfection  attained 
in  pneumo-thorax.  Further,  as  was  first  noticed  by  that  accom- 
plished observer,  Dr.  Graves,  the  quality  of  the  note  over 
pneumonic  consolidation,  sometimes,  temporarily  becomes  tym- 
panitic :  of  tliis  I  have  now  observed  two  positive  examples  at 
the  right  base,  in  one  with,  in  the  other  without,  plastic  lymph 
on  the  pleural  surface. 

139.  (e.)  The  superficial  extent  and  locality  of  percussion- 
dulness,  important  guides  to  the  detection  of  its  cause,  will 
be  dwelt  upon  in  the  description  of  individual  diseases.  It 
may  be  remarked  here,  however,  that  the  area,  within  which  loss 
of  resonance  is  detected,  may  eitlier  be  ^xed,  or  changeable  loith 
the  position  of  the  patient.  The  former  is  by  far  the  more  common 
case ;  no  matter  how  the  posture  be  varied,  the  line  of  demarca- 
tion of  the  naturally  and  morbidly  sounding  parts  commonly 
remains  unaffected.  But  under  certain  comparatively  rare  cir- 
cumstances, the  boundaries  of  the  dull  sound  may  be  more  or 
less  completely  altered  by  causing  the  patient  to  vary  his 
posture  ;  the  infra-scapular  region,  which  may  have  sounded 
dull  when  he  lay  on  his  side,  or  reclined  backwards,  will  give  a 
clear  sound,  after  he  has  remained  leaning  forward  for  a  short 
while,  and  vice  versa.  This  movableness  of  the  sign  indicates 
raovableness  of  its  cause  ;  and  fluid  collection  in  the  pleura, 
from  pleurisy,  hydro-thorax,  and  perhaps  hsemo-thorax,  is  the 
only  physical  state  of  which  the  percussion-signs  have,  hitherto, 
been  admitted  to  be  thus  characterised  :  the  fluid  will,  of  course, 
gravitate  to  whatever  part  of  the  patient's  chest  his  changes 
of  position  render  the  most  dependent.  It  is,  however,  by  no 
means  so  constant  a  sign  of  pleuritic  afi'ection  as  might,  from 
a  priori  considerations,  be  expected.  The  liquid  is  retained 
in  situ  in  some  cases  by  adhesions,  which  easily  explains  the 
fixedness  of  the  dull  sound  ;  in  other  instances,  the  explanation 
cannot  be  found. 

*  Plympton,  U.  C.  IT.,  Mules,  vol.  iv.  p.  410. 
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I  some  lime  since  met  with  a  case  in  which  a  massy  ence- 
phaloid  tumor  hung  by  a  sort  of  peduncle  of  condensed  lung- 
substance  to  the  surface  of  the  organ,  and  so  loosely  that  it 
must  have  altered  its  position  as  the  patient  turned  from  side  to 
side.*  But  there  was  enormous  pleuritic  effusion  present  on 
the  patient's  admission,  which  would  of  course  have  prevented 
the  discovery  of  any  change  of  place  of  the  tumor,  had  the  idea 
of  looking  for  such  locomotion  occurred  to  me :  the  source  of 
fallacy  must  be  infinitely  rare.  More  recently  I  ascertained,  in 
a  case  originally  seen  by  Dr.  Evans  of  Birmingham,  that  even 
in  cases  of  solid  infiltration  of  a  lung,  decumbency  on  the 
sound  side  may  displace  the  didness  of  the  diseased  one, — 
carrying  it  to  the  opposite  side  of  the  median  line  at  mid- 
sternum. 

In  hydro-pneumo-thorax  the  air  and  fluid  may  sometimes  be 
made  to  change  relative  positions,  to  a  certain  extent,  by 
changing  the  patient's  posture ;  the  site  of  the  exaggerated 
resonance  will,  unless  adhesions  interfere,  always  be  towards  the 
upper  SMface. 

140.  The  mechanism  of  tympanitic  rcsonanoe  in  pncnnio-lhorax  seems,  on 
first  thought,  simple  enough :  the  air-distended  pleura  and  thoracic  vrsl\t 
imitate  pretty  closely  a  common  drum.  Why,  however,  docs  the  tympanitic 
quality  become  less  marl<cd,  when  air-distension  reaches  an  extreme  point, — 
when,  in  other  words,  the  cause  appears  increased  in  amount.'  Whatever  be 
the  explanation,  a  similar  phenomenon  is  observed  in  the  drum ;  if  a  drum  be 
tightened  to  the  extreme  point  possible,  and  all  escape  of  air  from  its  cavity 
prevented,  its  sound,  when  struck,  becomes  muffled,  toneless,  almost  null. 
Some  maintain  that  the  excessive  stretching  of  the  chest-walls  or  drum-ends 
impedes  their  vibration,  in  conformity  with  results  obtained  by  Savart  on  the 
vibration  of  tense  membranes;  others,  that  the  walls  beconiiug  vibratilc  when 
stretched  to  the  maximum,  their  vibrations  interfere  with  those  of  the  con- 
tained air,  and^  so  nullify  the  sound,  which  is  really  and  solely  produced  by 
that  air.  It  may  be  that  the  mere  size  of  the  pleural  sac  has  something  to  do 
with  the  phenomenon ;  an  aperture  is  essential  to  sonorous  vibration  in  large 
hollow  instruments,  whereas  the  vibrations  of  the  air  in  small  cavities  are  s.iid 
to  bo  soniferous,  althongli  perfectly  closed  :   it  is  doubtful,  however,  that  the 
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.lirt'erence  in  capacity  of  a  moderately  and  a  greatly  distended  pleural  sac  is 
sufficient  to  warrant  this  explanation. 

141.  The  distinction  of  the  amphoric  and  tympanitic  qualities  cannot  he 
set  aside  practically,  for  they  are  absolutely  different  to  the  ear:  the  former, 
too,  is  suggestive  of  emptiness,  the  latter  of  fulness.  Yet  they  are,  in  some 
cases  at  least,  allied  in  mechanism.  In  the  abdomen,  for  instance,  a  knot  of 
mtestine  distended  to  the  full  with  flatus  will  yield  a  sound  of  tympanitic 
quality  ;  if  the  distension  become  less  by  the  movement  onward  of  some  of  the 
flatus,  the  sound  will  often  instantly  acquire  an  amphoric  quality:  judging 
from  the  absence  or  presence  of  gurgling  sound,  this  holds  true  whether  there 
be  notable  fluid  or  not  in  the  spot.  There  are  cases,  too,  in  which  the 
resonance  partalces  of  both  qualities. 

I  h.ive  never  metwith  theamphoric  percussion-note  in  general  pneumo- thorax : 
but  in  a  moribund  patient  of  Dr.  Garrod's  (U.  C.  H.,  AVard  7),  to  whom  I  was 
called  accidentally  in  the  absence  of  that  physician,  and  in  whom  I  found,  in 
addition  to  the  more  ordinary  signs  of  copious  pleuritic  aft'ection,  amphoric,  not 
tympanitic,  resonance  at  the  upper  and  inner  part  of  the  side,  extending  across 
the  first  bone  of  the  sternum  ;  the  post-mortem  examination,  a  few  hours 
later,  proved  the  presence  of  several  cubic  inches  of  gas  in  the  site  of  the 
amphoric  resonance.  Local  pneumo-thorax,  at  all  events  at  the  uppev  part  of 
the  chest,  may  then  give  an  amphoric  quality  to  the  resonance  :  but  the 
vicinity  of  the  trachea  and  large  bronchi  probably  exercised  an  influence  on 
the  quality,  converting  it  from  tympanitic  into  amphoric. 

142.  True  tympanitic  resonance  is  excessively  rare  over  pneumonic  con- 
solidation ;  and  I  have  never  observed  it  in  cases  of  pleuritic  effusion.  When 
occurring  at  the  base  of  the  chest,  great  distension  of  the  stomach  or  colon 
might  be  suggested  in  explanation:  but  in  point  of  fact  the  stomaoli  and  colon 
are  rarely  distended  enough  for  the  conversion  of  their  common  amphoric,  into 
tympanitic,  quality ;  and  in  the  only  two  positive  instances  I  have  observed  of 
pneumonic  tympanitic  sound,  the  consolidation  was  on  the  right  side  above  the 
liver.  Can  the  phenomenon  depend  on  temporary  secretion  of  air  by  the 
pleural  sac  ?  * 

143.  On  the  other  hand,  tubular,  or  the  larger-scaled  amphoric,  quality  is 
not  very  uncommon  in  acute  hepatisation  ;  is  common  in  chronic  solidification  ; 
and  is  an  almost  unfailing  attendant  on  pleuritic  effusion  at  some  period  or 
other  of  its  courscl"  What  is  the  cause  of  this?  Formation  of  intra-plcural 
air,  only  in  rare  and  exceptional  cases,  such  as  that  just  referred  to  [141]  ;  for 
unquestionably,  unless  under  the  influence  of  gangrene,  or  special  alteration 


*  Vide  art.  Products,  Adventitious;  Cyc.  of  Anat.  p.  145. 
f  My  own  experience  would  justify  stronger  language  even  than  this :  1 
have,  in  truth,  never  known  pleuritic  effusion  run  its  course  without  tubular 
resonance,  in  cases  whore  the  opportunities  for  examination  were  sufficient. . 
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of  the  fluids,  such  formation  is  not  admissible  on  any  existing  pathological 
principle.  Skoda's  doctrine,  that  when  the  lung  is  modcnitely  deprived  of  air, 
the  sound  becomes  of  the  quality  now  under  consideration,  would  refer  the 
phenomenon  to  the  partial  expression  of  air  from  the  substance  of  the  lung  by 
the  pleural  fluid  or  by  the  interstitial  exudation,  as  the  case  may  be.  This 
doctrine  will  not  explain  the  tubular  quality  so  common  at  the  apex  in 
tuberculous  consolidation,  nor  that  attending  certain  large  mediastinal  tumors  : 
neither  is  it  accordant  with  the  fact  that  in  cases  of  effusion,  where  the 
resonance  is  highly  amphoric  near  the  sternum,  it  is  commonly  flatly  dull  in  the 
axilla;  the  lung  in  the  axilla  must  be  compressed,  as  much  as  that  near  the 
sternum,  by  the  effusion  below.  It  seems  to  me  plain,  that  the  vicinity  of  tlie 
bifurcation  of  the  trachea  and  large  bronchus  near  the  sternum  has  much  to 
do  with  the  quality, — a  quality,  be  it  remembered,  imitable  by  filliping  on  the 
trachea :  hence  the  original  suggestion  of  Dr.  Hudson,  looking  upon  the 
tubular  note  as  that  of  the  bronchi  conducted  by  solidified  lung,  has  much 
reason  in  its  favour.  But,  in  turn,  it  is  scarcely  applicable  to  all  cases,  and 
much  still  remains  to  be  learned  on  the  point. 

At  the  post-mortem  examination  of  a  case  of  acute  tubereulisation  and  con- 
solidation, the  following  singular  facts  were  observed.  "  In  the  third  and  fourth 
right  interspaces  close  to  the  sternum,  where  amphoric  percussion-note  was  so 
marked  at  the  last  examination  during  life  (forty-eight  hours  before  death),  the 
resonance  is  now  totally  without  amphoric  quality  ....  About  eight 
ounces  of  serosity  in  the  right  pleural  sac;  entire  right  lung  solid,  bearing  on  its 
surface  the  impress  of  the  ribs  ....  Con-esponding  to  site  of  amphoric 
resonance  in  front,  the  lung  is  thoroughly  solid  and  cuts  almost  crisply;  this 
portion  of  the  lung  lies  over  the  main  bronchial  tube,  which,  however,  lies 
deeply  ....  At  the  posterior  aspect  of  the  lung,  about  three  inches  from 
the  apex,  close  in  towards  the  spine,  and  at  about  half  an  inch  from  the 
surface,  is  a  cavity  capable  of  lodging  a  good-sized  walnut  .  .  .  Weight  of 
lung  fifty-six  ounces."  (Case  of  H.  Hodson,  Q.  C.  H.,  Males,  vol.  ix.,  pp. 
18 — 20.)  The  disappearance  of  the  amphoric  quality  after  death  seems 
most  mysterious  :  it  had  existed  during  the  whole  period  the  man  was  under 
observation,  namely,  from  the  26th  October  to  the  6th  NovcmbcK  Ifwc 
suppose  that  it  disappeared  between  the  last  examination  and  death,  this  is 
equally  inexplicable  :  there  was  nothing  in  the  lung  making  it  probable  that  a 
notable  increase  of  consolidation  had  immediately  preceded  his  decease. 

II. — DYNAMIC  SIGNS. 

144.  It  lias  been  seen,  that  in  licaltli  the  act  of  respiration 
modifies  the  results  of  percussion  in  three  different  ways ;  now 
in  disease  the  natural  modifications  maybe  perverted  or  impeded, 
and  hence  a  certain  number  of  dynamic  signs.    Few  of  these 
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signs  are  of  practical  importance ;  but  occasionally  some  of  them 
prove  valuable. 

lis.  As  regards  the  increased  volume  of  the  lung,  and  the 
consequent  extension  of  pulmonary  resonance,  attending  inspi- 
ration— neither  will  occur  in  cases  of  hydro-thorax,  pleuritic 
effusion,  and  pneumo-thorax,  in  emphysema,  and  obstruction  of 
the  chief  bronchus,  either  from  foreign  bodies  or  inspissated 
mucus  within  it,  or  from  pressure,  aaeurismal,  glandular,  or 
other,  without  it.  In  a  remarkable  case  of  the  latter  kind,  where 
the  respiration  was  permanently  weak,  the  failure  of  inspiration 
in  increasing  or  extending  the  resonance  of  the  side,  contributed 
much  to  the  diagnosis  of  obstruction  of  the  main  bronchus.* 
Fm-ther,  in  cases  where,  during  expiration,  aii-,  which  in  health 
would  escape,  stiU  stagnates  within  the  chest,  the  residual  and 
supplementary  volumes  are  constantly  on  the  increase  [82],  and 
there  will  not  be  a  sufficient  reduction,  during  expiration,  of  the 
area  over  which  pulmonary  resonance  is  discoverable. 

146.  Mutatis  mutandis,  the  respiratory  influence  on  the  clear- 
ness of  percussion  may  be  similarly  affected.  In  health,  full 
inspiration  increases  the  clearness  of  the  sound  of  percussion, 
and  equally  so  on  both  sides  of  the  chest.  Certain  states  of 
disease,  impeding  full  pulmonary  expansion  on  either  side, 
interfere  on  that  side  with  the  production  of  the  increased  clear- 
ness discoverable  on  the  other  after  fuU  inspiration ; — ^^hence  a 
sign  founded  on  comparatively  deficient  increase  of  clearness  at 
the  close  of  a  full  inspiration  on  either  side,  the  sound  being 
equally  clear  on  both  in  the  ordinary  state  of  respiration.  Again, 
the  sound  of  the  healthy  chest  is  somewhat  deadened  by  full 
expiration,  and  equally  so  on  both  sides  of  the  chest.  Certain 
states  of  the  lung  destroy  this  equality  by  rendering  the  sound 
disproportionately  dull  in  the  situation  where  they  exist :  hence 
the  sign  of  comparatively  great  diminution  of  clearness  at  the 
close  of  full  expiration.  Both  these  delicate  signs  sometimes 
give  very  satisfactory  results  in  cases  of  small,  irregularly 

*  Maiy  Ransom  ;  U.  C.  H.,  Nov.  1848. 
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scattered  indurations,  tuberculous  or  other,  of  either  apex.  The 
meclianism  of  the  former  is  obvious ;  the  latter  depends  on 
reduction  of  size  of  the  lung,  in  expiration,  bringing  within  a 
small  space  solid  matter  which  had  previously  been  more  widely 
scattered. 

Or,  on  the  other  hand,  other  states  of  the  lung,  by  impeding 
the  expulsion  of  air  from  the  vesicles,  render  the  sound  dispro- 
portionately clear;  hence  the  sign  of  comparatively  deficient 
diminution  of  clearness  at  the  close  of  full  expiration,  a  sign  dis- 
coverable in  emphysema  and  obstructed  bronchus.  If  there  be 
air  in  the  pleura,  the  same  result  will  occur. 

147.  The  cases  in  which  respiration  ceases  through  disease  to 
exercise  any  influence  on  the  position  of  the  heart  and  abdominal 
viscera  may  be  inferred  from  the  foregoing  exposition. 

§  II. — Alterations  of  Resistance. 

148.  In  his  introductory  observations  upon  physical  diagnosis 
in  general,  Laennec  makes  a  passing  allusion  to  the  "  sense  of 
elasticity  perceived  "  in  percussing ;  but  in  no  instance  refers  to 
the  diagnostic  indications  derivable  from  changes  in  this  elas- 
ticity. Piorry  and  others  have  availed  themselves  of  them  fully, 
but  their  imi^ortance  is  not  generally  appreciated.  There  are 
cases  of  not  very  rare  occurrence,  in  which  erroneous  inferences 
would  almost  inevitably  be  drawn  from  the  sound  elicited  by 
percussion,  were  these  not  corrected  by  the  information  derived 
from  the  degree  of  resistance  felt  by  the  fingers.  Take  the  case 
of  a  cavity  seated  close  to  the  surface :  the  unnatural  clearness 
of  so\ind  which  sometimes  distinctly  exists  over  such  cavities, 
quite  independently  of  tubular  or  amphoric  quality,  might  not 
only  lead  to  an  incoiTect  estimate  of  the  state  of  the  subjacent 
part,  but  also  to  the  inference  tiuit  the  lung,  in  reality  least 
affected,  was  the  most  diseased.  The  sensation  of  hardness  and 
firm  resistance  experienced  by  the  fingers  at  once  discloses  the 
true  cause  of  the  unusual  clearness.    Besides,  the  cases  are 
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extremely  nuinevous  in  which  it  is  satisfactory  to  have  the  cor- 
roborative evidence,  furnished  by  the  state  of  resistance,  in  favour 
of  the  inference  drawn  from  the  sound.  That  doubt  often 
xists  as  to  the  siate  of  the  sound  on  the  two  sides,  is  unques- 
tionable ;  and  in  these  cases  the  condition  of  the  subjacent  parts 
may  frequently  be  settled  by  taking  into  consideration  the 
amount  of  resistance.  To  those  persons  whose  sense  of  touch 
is  more  delicate  than  that  of  hearing,  this  source  of  diagnosis  is 
of  especial  value. 

1-19.  In  describing  changes  of  sound,  a  good  deal  has  been 
incidentally  said  on  those  of  resistance ;  but  recapitulation  is 
advisable.  The  resistance  depends  on  the  state  of  the  contents, 
and  of  the  walls,  of  the  chest.  All  conditions  lessening  the 
relative  quantity  of  air  in  the  lung,  while  they  deaden  the 
sound,  increase  the  resistance  ;  they  have  already  been  enume- 
rated. All  conditions  which  conversely  increase  the  relative 
quantity  of  air,  decrease  that  resistance,  while  they  increase 
tlie  clearness  of  the  sound ;  these  also  have  been  enumerated  : 
pneurao-thorax  is  the  typical  disease.  But  the  walls  of  the 
chest  may  be  so  stretched  in  that  very  affection  by  excessive 
accumulation  of  air,  that  the  resistance  becomes  considerable, 
though  the  sound  continues  clear.  Here  the  state  of  the  walls 
themselves  modifies  the  resistance  ;  as  it  does  likewise  where 
solid  or  liquid  matters  accumulate  in  their  substance,  where  the 
periosteum  thickens,  or  the  ribs  either  enlarge,  or,  as  in  the 
retraction-period  of  chronic  pleurisy,  become  unduly  approxi- 
mated to  each  other. 


SECTION  v.— AUSCULTATION. 
1.50.  Auscultation  means  the  act  of  listening,  and  is  termed 
pulmonary  or  cardiac,  according  as  the  sounds  listened  to  are 
produced  in  the  lungs,  or  in  the  heart. 

151.  The  direct  object  of  pulmonary  auscultation  is  the  appre- 
ciation of  certain  sounds  audible  on  the  external  surface  of  the 

E  2 
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cliest,  and  either  produced  by  the  respiratory  play  of  the  lungs 
themselves,  or  transmitted  in  a  modified  form  by  these  organs 
from  others,  as  for  example  the  heart,  in  which  they  are  actually 
evolved. 

152.  The  method  of  performing  auscultation  may  be  immediate 
or  mediate ;  in  the  first  case  the  ear  is  applied  directly  to  the 
chest;  in  the  second,  an  instrument  of  variable  material  and 
construction  (originally  a  hollow  cylinder  of  wood,  to  which  the 
name  of  stethoscope  *  was  given  by  Laennec,  and  has  been 
retained  for  its  modifications),  is  used  as  a  conducting  medium 
between  the  surface  examined  and  the  ear. 

153.  Both  of  these  methods  of  auscultation  have  had  their 
favourers  and  their  detractors.  The  advocates  of  mediate  aus- 
cultation urge  that — The  stethoscope  can  be  closely  applied  to 
several  points  of  the  chest,  as  the  axillaiT,  upper  scapular,  supra- 
clavicular regions,  and  acromial  angle,  where  the  ear  cannot 
be  placed  in  accurate  contact  with  the  surface ;  f — the  use  of  the 
stethoscope  enables  the  observer  to  auscult  in  a  posture  more 
easy  to  himself,  than  that  he  is  obhged  to  assume  if  he  apply 
the  ear  directly ; — it  is  indelicate  to  place  the  head  upon 
the  persons  of  females  it  is  disagreeable  to  bring  the  head  in 
contact  with  the  bodies  and  clotlies  of  some  of  the  lower  orders ; 
— the  limits  within  which  the  various  sounds  are  perceived  are 
more  nicely  circumscribed  with  the  stethoscope  than  the  un- 
assisted ear ; — certain  phenomena,  as  pectoriloquy,  are  more 
distinct  when  the  stethoscope  is  employed.  On  the  other  hand, 
while  the  partisans  of  immediate  auscultation  admit  that  in  lean 
persons  it  is  difficult  to  place  the  ear  appropriately  in  some  few 
situations,  they  affirm  that  such  cases  very  rarely  occur,  and 
that  in  all  others  the  stethoscope  is  an  inutile  lignum, — the 
direct  application  of  the  ear  giving  as  precise  indications  as  the 
employment  of  that  instrument,  with  less  appearance  of  fuss 
and  less  real  trouble.    Por  my  own  part,  I  entertain  no  doubt 

*  From  (rnjflor  "  the  cIioBt,"  and  <TKOirfiv  "  to  examine." 
t  Tlicsc  points  are  still  more  numerous  in  malformed  chests. 
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that  Laennec  and  others  have  greatly  exaggerated  the  superiority 
of  mediate  over  immediate  pulmonary  auscultation  in  respect  of 
the  distinctness  with  which  the  phenomena  are  heard,  and  the 
precision  with  which  they  are  circumscribed,  in  cases  where  both 
modes  of  auscultation  can  be  employed ;  and  that  this  distinct- 
ness and  this  precision  are  in  fact  greater  in  such  cases  with 
mediate  or  with  immediate  auscultation,  according  as  the 
observer  is  more  habituated  to  one  or  other  of  these  modes 
of  examination.  It  seems  very  plain',  how^ever,  that  as  there 
are  cases  in  which  the  ear  cannot  be  directly  applied,  or  in  which 
it  is  disagreeable  or  indelicate  to  do  so,  mediate  auscultation 
is  the  method  with  which  the  student  should  most  closely 
familiarise  himself;  while,  on  the  other  hand,  as  it  is  often 
difiicult  to  persuade  children  to  allow  the  stethoscope  to  be 
applied,  and  as  we  may  often  desire  to  auscult  an  adult  when  no 
instrument  is  within  reach,  the  ear  should  be  practised  in 
immediate  auscultation  also.* 

154.  The  proper  construction  of  the  stethoscope  has  been  a 
subject  of  constant  dispute.  As  was  felt  by  Laennec,  theory,  in 
the  present  state  of  acoustics,  deposes  in  favour  of  the  solid 
instrument ;  yet,  as  a  hollow  one  is  almost  universally  employed, 
it  may  be  inferred  that  theory  is  somewhere  at  fault.  Prom 
trials  with  hollow  and  solid  ebony  and  cedar  stethoscopes,  I 
have  come  to  the  following  conclusions : — That  with  the  hollow 

*  Beyond  all  doubt,  first-rate  skill  in  pulmonary  auscultation  might  be 
iirquired  without  using  the  stethoscope  at  all,  though  it  is  common  to  hear 
the  invention  of  the  stethoscope  spoken  of  as  constituting  Laenncc's  claim  to 
immortality.  No !  his  name  will  be  imperishable,  because  he  discovered 
(i.uscultation,  (for  the  ideas  of  Hippocrates,  Hook,  and  Double  may  without 
injustice  be  ignored,)  described  accurately  the  sounds  it  detects,  and  traced 
tlicse  sounds  to  their  anatomical  conditions.  Persons,  indeed,  are  to  be 
found,  who  seem  to  think  that  the  stethoscope  possesses  some  mystic  faculty 
of  communicating  diagnosis,  and  saving  the  auditor  all  trouble  of  thought  ; 
unfortunately,  the  instrument  is  no  more  than 

...    die  todte  Sprachrohr,  das  don  Scliall 
EmpfUngt  und  wicdergiebt,  und  sclbst  nicht  lioret. 
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instrument  the  respiratory  murmurs  appear  stronger  and  more 
open  in  quality, — witli  the  solid,  weaker  and  sharper,  so  much 
so  that  a  bronchial  character  may  be  simulated ;  that  cavernous 
phenomena  lose  in  some  measure  their  hollow  quality  with  the 
solid  instrument ;  that  friction-sounds  are  sometimes  materially 
better  heard  with  this ;  that  the  natural  vocal  resonance  over 
the  trachea  is  hoUower,  graver,  and  better  articulated  with  the 
hoUow  cylinder  ;  and  that  the  resonance  of  the  observer's  ohti 
voice,  as  he  speaks,  while  ausculting  the  chest  of  another  person 
(autophonia),  is  materially  more  intense  with  the  solid  than  the 
hollow  instrument. 

Glass,  gutta-percha,  and  metal  have  been  tried,  but  are 
certainly  inferior,  for  various  reasons,  to  wood,  cedar  or  ebony. 
The  really  important  point  is,  that  the  ear-piece  should  fit  the 
ear  well, — it  is  as  necessary  to  try  on  a  new  stethoscope,  as  to 
try  on  a  uew  hat.  Beyond  this,  all  depends  on  the  use  to 
which  the  student  puts  the  instrument,  and  not  on  the  density 
of  the  wood  or  the  direction  of  its  fibres. 

155.  In  performing  auscultation,  several  precautions,  affecting 
the  observer  and  the  observed,  are  to  be  attended  to.  1.  The 
chest  should  be  uncovered ;  or  if,  from  circumstances,  such 
exposure  be  inadmissible,  as  thin  a  layer  of  clothes  as  possible 
allowed  to  remain  between  its  surface  and  the  stethoscope. 
2.  All  friction  between  the  stethoscope  and  the  patient's  or 
tiie  observer's  clothes  should  be  carefully  prevented.  3.  The 
position  of  the  patient  should  be  regulated  in  the  same  manner 
as  for  the  performance  of  inspection  ;  an  unconstrained  state  of 
the  muscles  being  particularly  necessary,  in  order  to  insure  free 
entry  of  air  into  the  lungs.  The  sitting  posture  is,  every  thing 
considered,  the  most  conducive  to  perfect  investigation,  provided 
the  chair  employed  have  a  tolerably  high  seat,  and  the  observer 
be  of  the  middle  height ;  a  tall  person  will  find  himself  most  at 
his  ease,  if  the  patient  stands.  It  of  course  frequently  happens 
that  the  recumbent  posture  is  the  only  one  the  patient  can  easily 
iissume, — he  may  be  perfectly  unable  even  to  turn  on  either 
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<ide.    Uader  tliese  circumstances  the  utility  of  the  flexible 
stethoscope  has  been  insisted  on,  as  it  may  be  applied  far  back 
laterally,  and  even  to  the  dorsal  regions,  if  the  body  be  inclined 
a  little  sidewards,  without  moving  the  patient..  I  confess  I  have 
never  yet  seen  an  ordinary  case  of  pulmonary  disease,  whether 
primary  or  secondary,  in  which,  so  long  as  it  was  a  matter  of 
importance  to  auscult  the  chest,  the  patient  might  not  be  raised 
sufficiently  by  careful  attendants,  to  admit  of  the  examination 
being  efficiently  made,  for  practical  purposes,  with  the  common 
stethoscope  or  ear  alone.    But  attendants  may  not  be  within 
reach ;  and,  in  special  cases,  tendency  to  syncope  may  make 
it  dangerous  to  raise  the  patient's  head ; — here  the  flexible 
instrument  will  be  useful.    If  in  the  sitting  posture,  wliile  the 
front  of  the  chest  is  submitted  to  examination,  the  patient 
should  sit  not  exactly  erect,  but  with  the  trunk  sloping  a  little 
backwards,  the  arms  being  allowed  to  hang  loosely  at  the  sides. 
When  the  observer  proceeds  to  examine  the  lateral  regions,  the 
patient  may  be  directed  to  clasp  his  hands  on  the  top  of  the 
head, — in  other  respects,  retaining  his  former  posture;  and, 
lastly,  when  the  dorsal  regions  are  examined,  sit  upon  the  chair 
sidewise  or,  if  a  male,  astraddle,  with  his  back  to  the  observer, 
his   arms  crossed,  and  his  head  bent  somewhat  forwards. 
Mutatis  mutandis,  the  same  precautious  are  to  be  taken  when  the 
patient  stands,  lies,  or  sits  up  in  bed.    4.  It  is  of  importance  to 
apply  the  stethoscope  firmly,  but  not  forcibly,  to  the  surface: 
too  slight  or  too  strong  pressure  interferes  with  the  accurate 
transmission,  or  alters  the  character,  of  the  sounds.    5.  Great 
care  must  be  taken  to  insure  accuracy  of  contact  between  the 
skin  and  every  point  of  the  circumference  of  the  end  of  the 
stethoscope;  as  a  necessary  condition  for  this.'the  instrument 
must  be  applied  perpendicularly  to  the  surface,  and  held  irntil 
firmly  placed,  by  its  applied  end :  the  auscultator  may  then  readily 
assure  himself  with  the  fingers,  whether  the  skin  and  the  edge  of 
the  instrument  are  in  accurate  apposition.    6.  The  posture  of 
the  observer  should  be  free  from  all  constraint ;  he  should  apply 
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his  ear  to  the  stethoscope  with  as  mucli  care,  as  the  instrument 
to  the  chest ;  concentrate  his  attention  upon  the  sound  examined ; 
and,  unless  he  be  thoroughly  experienced,  proceed,  as  far  as  is 
compatible  with  the  patient's  safety,  slowly  with  his  examination. 
The  motto  fes'ina  lente  is  a  good  one  for  the  beginner  in  the 
study  of  physical  diagnosis.  7.  It  is  advisable  to  commence 
the  auscultation  of  patients,  while  they  breathe  in  the  manner  to 
which  they  are  naturally  inclined ;  because  it  is  important  to 
ascertain  the  precise  condition  of  the  tidal  respiration,  and 
because  directions  for  the  regulation  of  the  act  often  puzzle. 
Some  individuals,  however,  absolutely  require  guidance :  as  the 
moment  they  perceive  the  instrument  applied  to  their  chest, 
they  throw  the  muscles  of  the  trunk  into  violent  and  unnatural 
motions,  which  materially  impede  the  entry  of  air  into  the 
lungs.  The  simplest  way  of  making  such  persons  breathe 
in  an  efficient  manner  is,  to  perform  several  quick  noiseless 
respirations  before  them,  and  desire  them  to  imitate  these. 
This  method  will,  however,  occasionally  fail;  our  object  may 
then  be  gained  by  desiring  them  to  sigh,  to  speak,  or  to  cough. 
The  deep  inspiration  required  for  the  performance  of  these  acts 
will  at  once  enable  the  observer  to  ascertain  the  condition  of  the 
sounds;  and,  indeed,  there  are  many  states  of  the  lung  in 
which,  quite  irrespectively  of  the  patient's  manner  of  breathing, 
much  information  may  be  gained  by  a  single  cough.  It  is  to 
be  remembered,  however,  that  by  these  artifices  we  lose  the 
simple  tidal  respiration.  8.  The  sounds  produced  in  the  pharynx 
by  the  passage  of  the  air  are  liable  to  be  confounded  with  the 
true  pulmonary  sounds  of  respiration  ;  the  error  may  be  avoided 
by  directing  the  patient  to  open  the  mouth,  if  it  have  been 
previously  shut,'  and  vice  versa.  If  the  sounds  heard  have  their 
seat  in  the  lungs,  they  will  suffer  no  notable  change  from  this 
opening  or  closing  of  the  mouth ;  if  in  the  pharynx,  they  will 
be  more  or  less  modified  in  character.  It  is,  however,  only  in 
unusual  cases  that  a  direction  of  this  kind  is  necessary  to  enable 
a  practised  auscultator  to  avoid  the  error  referred  to ;  though 
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it  may  often  be  advisable  to  coiToborate  thus  the  impression 
derived  from  ordinary  examination.  The  sensation  of  distant 
production  which  attends  the  pharyngeal  murmurs,  and  the 
occurrence  of  a  distinct  interval  of  time  between  inspiration  and 
expiration  (a  point  to  which  I  particularly  recommend  attention)', 
will  suffice  to  distinguish  them  from  the  true  pulmonary  sounds. 
With  ordinary  watchfulness,  the  observer  may  distinguish  the  two 
kinds  of  sound  at  the  same  time.  9.  Both  sides  of  the  chest 
must  be  submitted  to  precisely  the  same  examination, — conducted 
precisely  in  the  same  way, — as  already  explained  in  reference  to 
percussion.  10.  Auscultation  should  never  be  considered  com- 
plete, until  the  entire  chest  has  been  examined  :  it  is  often 
in  some  other  situation,  where  the  symptoms  would  least 
have  taught  us  to  look  for  disease,  that  auscultation  proves 
its  existence.  ]1.  In  acute  affections,  auscultation  should  be 
repeated  twice,  at  least,  in  twenty-four  hours.  12.  The  student 
should  accustom  himself  to  the  use  of  both  ears. 

§  I. — The  Sounds  of  Eespibation. 

I.— IN  HEALTH. 

156.  Two  sounds,  discoverable  by  auscultation  of  the 
breathing-apparatus  in  the  state  of  health,  attend  each  act  of 
normal  respiration ;  one,  corresponding  to  the  movement  of 
inspiration,  the  other,  to  that  of  expiration.  These  are  the 
inspiratory  and  expiratory  sounds. 

1.57.  The  essential  or  primary  properties  of  these  sounds, 
practicaUy  considered, — those  which,  in  their  modified  states 
especially,  possess  diagnostic  importance, — are:  Special  Cha^-acter 
and  Quality;  Pitch;  Intensity;  Duration;  Liqiiidness  ;  Softness; 
and  Rhythm. 

■  158.  By  the  special  character  of  a  sound  is  understood  that 
peculiarity  which  must,  xmder  all  conditions  of  intensity,  dura- 
tion, rhythm,  pitch  and  key,  distinguish  it  from  others ;  the 
special  character  of  the  sounds  of  a  piano-forte,  for  example,  will 
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invariably  differ  from  that  of  the  tones  of  a  violin.  Here  also, 
for  the  purpose  of  simplifying  the  object  as  far  as  possible, 
without  incurring  any  material  sacrifice  of  accuracy,  may  be 
included  that  property  of  sound  known  as  qualily ;  though,  in 
point  of  fact,  the  quality  or  "timbre"  of  a  sound  is  a  different 
thing,  acoustically  speaking,  from  its  character.  Thus,  two 
voices,  identical  in  point  of  character  and  of  register — say,  tenor 
— will  sound  the  same  note,  in  the  same  rhythm,  with  the  same 
amount  of  liquidness,  with  the  same  intemity,  and  for  the  same 
duration  of  time,  and  yet  a  marked  difference  shall  exist  in  the 
sensations  impressed  upon  the  ear  by  the  two  tones :  that 
difference  depends  on  the  quality  of  each ;  and  by  it  any  two 
tenor  or  soprano  voices  are  as  easily  distinguishable  from  each 
other,  as  any  one  of  the  four  from  those  of  bass  or  conti'alfo 
register.  Variety  in  quality  is  supposed  to  depend  on  varying 
form  of  the  sonorous  waves ;  but  the  conditions  determining 
that  form  have  not  been  ascertained.  As  the  quality  of  the 
notes  of  musical  instruments  varies  with  the  precise  form  and 
properties  of  the  material  composing  them  (the  secret  of  the 
Cremona  violins  lay  in  their  form  and  component  woods),  it  may 
reasonabl}'^  be  conjectured  that  the  form  of  the  vocal  tube  and 
the  tension,  dryness,  elasticity,  and  other  properties  of  the 
tissues  engaged  in  the  production  of  laryngeal  and  pulmonary 
sounds  modify  the  quality  of  these.*  'Yi\&  pitch  of  sounds  rises 
as  the  frequency  of  the  vibrations  in  a  given  time  of  the  sonorous 
body ;  the  evident  variations  in  pitch  of  the  respiratory  sounds 
under  different  circumstances  immediately  depend  on  variations 
in  that  frequency, — but  why,  or  through  what  mechanism,  the 

•  Some  of  the  conditions  regulating  the  quality  of  the  human  voice  are 
theoretically  under  the  influence  of  the  will  ;  and,  as  matter  of  experience,  it 
seems  certain  that  effort — and  imitative  effort  especially — will  modify  the 
quality  of  singing  tones.  Thus,  I  knew  a  tenor  singer  who  managed  during 
the  opeiu-season  to  throw  into  his  voice,  one  of  every-day  tenor  character, 
a  something  of  the  marvellous  quality  of  Mario.  This  person  a-ssured  me, 
that  the  power,  which  almost  completely  disappeared  with  the  annual  di-ap- 
pcaranco  of  his  model,  came  of  imitative  effort. 
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['frequency  is  affected  by  different  anatomical  conditions,  is' 
u unknown. 

159.  The  terms  intensity  and  duration  explain  themselves. 
iXhe  notions  oi'  dryness  and  Uquidness  of  sound  may  be  at  once 

0  obtained  by  squeezing  close  to  the  ear  first  a  perfectly  dry,  and 
tithen  a  moistened  sponge.    Similarly,  if  we  press  together  a  mass 

•  of  wool  held  beside  the  ear,  the  property  of  softness  in  sound 
*\n\l  at  once  become  intelligible;  its  converse,  hardness,  by 
;  grating  together  any  two  hard  bodies.  The  rliytlim  of  a  sound'. 
B  means  its  mode  of  progression  or  evolution,  which  may  be 
c  continuous  and  equable,  or  interrupted  and  jerking. 

160.  Although  in  originally  establishing  the  varieties  of 
n  morbid  breathing,  every  respiration-sound  requires  to  be  analysed 

1  in  respect  of  these  various  properties,  the  complexity  of  the 
t  matter  is  much  less  in  actual  practice  than  it  seems  ;  for 
t  experience  proves  that  several  of  these  properties  are 
J  almost  invariably  altered  simultaneously,  and  of  course  such 
( compound  states  may  be  described  for  convenience  sake  by  single 
f  phrases. 

161.  The  properties  of  the  sounds  differ  in  the  various 
I  divisions  of  the  respiratory  organs  :  for  each  of  these  divisions 
I  there  is  a  healthy  type  of  respiration,  termed,  pulmonary  ;  bron- 
Tchial;  tracheal;  laryngeal ;  pharyngeal ;  according  to  the  part 
oof  the  respiratory  passages  from  which  the  sounds  audible 
e  externally  are  transmitted. 

162.  The  sole  point  in  which  these  varieties  of  respiration 
a  agree  is,  that  in  all  of  them  the  audible  sound  may  be  resolved 
iinto  two — an  inspiratory  and  an  expiratory.  From  their 
L  numerous  distinctions  they  require  separate  consideration. 

16.3.  Fidmonary. — The  pulmonary  inspiratory  sound  is  of 
%  gentle  breezy  character ;  neither  liquid  nor  dry  ;  soft ;  of  a 
p  certain  intensity  and  duration ;  and  in  respect  of  rhythm, 
j gradually  developed  and  continuous.    The  expiratory  sound, 

•  slightly  harsher  and  hollower  than  its  predecessor,  and  of  lower 
1  pitch,  is  about  three  or  four  times  the  weaker  and  shorter  of  the 
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two,  and  in  some  persons,  especially  at  the  left  side  of  the  chest, 
is  actually  inaudible.* 

164).  Tlie  term"  breezy"  seems  the  fittest  by  which  to  describe 
the  character  of  the  healthy  respiratory  sounds.  They  suggest 
in  their  pure  state  the  sighing  murmur  of  the  breeze  among 
leaves,  the  only  difference  being  one  of  intensity.  The  use  of 
the  term  vesicular,  in  speaking  of  the  natural  condition  of  these 
sounds,  has  led  to  an  erroneous  impression.  It  was  originally 
applied  to  designate  the  seat  of  their  production ;  but  not  a  few 
persons  have  incorrectly  referred  the  term  to  their  special  cha- 
racter. There  is  nothing  in  the  nature  of  the  resjjiratory  sounds 
suggestive  of  a  connection  with  vesicles ;  and,  whenever  such 
character  occurs,  the  phenomenon  it  attends  is  morbid. 

165.  The  two  sounds  so  closely  follow  each  other  in  each 
healthy  respiration,  that  they  may,  practically  speaking,  be  said 
to  be  continuous.  This  continuousness,  indeed,  forms  an 
important  character  of  pulmonary  respiration  of  healthy  type. 
It  would  of  itself  be  sufficient  to  announce  the  lung  as  the  part 
ausculted ;  for  it  will  be  found  that  in  proportion  as  auscultation 
is  practised,  in  health,  at  a  further  point  from  the  pulmonary 
parenchyma,  so  will  the  two  sounds  be  more  and  more  distinctly 

*  The  fact  that  the  escape  of  air  from  the  lungs  during  expiration  is  com- 
monly attended  with  audible  sound  was  known  to,  and  is  distinctly  stated  by, 
Laenncc.  But  the  importance  of  the  expiratory  murmur,  the  valuable  indi- 
cations its  modifications  afford  in  the  diagnosis  of  disease,  did  not  sufficiently 
attract  his  attention  ;  and  to  the  late  Dr.  Jackson,  jun.,  of  Boston,  U.S., 
belongs  the  credit  of  conceiving  the  value  and  extent  of  information  which 
might  be  obtained  from  its  analysis.  In  a  most  ingenious  paper,  read  in  1832, 
before  the  Medical  Society  of  Observation  of  Paris,  that  7.calous  inquirer 
forcibly  drew  attention  to  the  subject.  M.  Louis  and  several  of  his  pupils 
submitted  the  remarks  of  J.ickson  to  the  test  of  observation  ;  his  announce- 
ments were  found  generally  correct,  and  thenceforth  the  separate  consideration 
of  tlie  expiratory  sound  became  with  them  habitual.  Dr.  Cowan  subsequently 
favoured  the  English  public  with  a  valuable  paper  on  the  subject  ("  Lon.  Med. 
Gaz."  vol.  xviii.  p.  332).  M.  Founiet  has  since  investigated  it  more  thoroughly 
than  liis  predecessors,  and  lias  popularised  what  had  previously  been  known 
only  to  the  comparatively  few;  but  he  seems  to  have  fallen  into  repeated 
errors  of  over-refinement. 
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parated  from  each  other  by  aa  appreciable  interval  of  time, — 
ill  interval  which  consequently  attains  its  maximum  opposite 
lie  larynx  and  upper  part  of  the  tliroat. 

166.  What  is  the  site  of  production  of  the  pulmonary  sounds? 
—and  what  is  the  mechanism  by  which  they  are  generated? 
M.  Beau  *  endeavoured  to  show  that  the  respiratory  sounds, 
leard  on  the  surface  of  the  chest,  are  not  produced  in  the  lungs  ; 
nit  are  simply  the  pharyngeal  sounds,  attending  the  entrance 
iiul  exit  of  air  through  the  pharynx,  transmitted  through  those 
ji  gans.  Two  facts  seem  to  disprove  this  theory  ; — the  existence 
)t'  an  appreciable  pause  between  the  respiration-sounds  opposite 
he  pharynx,  while  there  is  none  such  over  the  pulmonary 
•tructiu-e ;  and  the  occasional  possibility  of  hearing  at  one  and 
he  same  spot  of  the  chest-surface,  both  ordinary  respiratory, 
ind  pharyngeal,  sounds.  Besides,  the  two  pharyngeal  sounds 
ue  quasi-equal  in  length,  the  pulmonary  extremely  unequal; 
ind  destruction  of  portions  of  the  fauces  does  not  alter  or  impair 
;he  pulmonary  sounds.  The  three  first  of  these  objections  are 
equally  fatal  to  Dr.  Spittal's  theory,f  that  in  the  glottis  is  the 
Tiain  origin  of  the  sounds.  Besides,  there  is  no  direct  ratio 
'letween  the  intensity  of  sound  heard  over  the  larynx  and  that 
ludible  over  the  chest :  the  loud  pulmonary  inspiration-sound 
with  which  air  makes  its  ,way  into  the  lungs,  through  an 
iitificial  opening  in  the  trachea,  is  well  known;  J  while,  per 
"Oiitra,  laryngeal  and  tracheal  stridulous  respiration  is  commonly 
tittended  with  very  weak  pulmonary  sound.  Laennec  believed 
that  the  sounds  were  engendered  by  "  the  entrance  of  the  air 
into,  and  its  expulsion  from,  the  air-cells  of  the  lungs;"  and 
this,  with  a  qualification  to  be  presently  considered,  appears  to 
l)f!  their  essential  cause.  The  terminal  portions  of  the  bronchi 
.n  e  also  probably  concerned  in  the  sounds, — the  vibrations  of 
the  moving  air,  and  moving  parenchyma,  and  the  distension 

*  Arch.  Gdn.  dc  Medccine,  1834. 
'|-  Edin.  Med.  and  Svirg.  .Tonrnal,  vol.  xli. 
X  Cole,  ictat.  4  ;  U.  C.  H.,  Females,  vol.  ix.  p.  1 G7. 
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of  the  air-cells,  all,  doubtless,  contributing  to  the  general  resulti 
The  excess  of  inspiratory  over  expiratory  sound  seems  explicable 
by  the  greater  resistance  of  the  textures  during  inspiration,  and 
by  the  current  being  in  the  former  instance  directed  towards,  in 
the  latter  from,  the  ear  of  the  observer.  If  a  sponge,  slightly- 
moistened,  be  placed  between  two  stethoscopes,  and  one  person 
breathe  naturally  into  one  of  these,  while  a  second  auscults  by 
the  other,  it  will  be  found  that  the  difi'erence  in  force  of  the 
sonorous  currents  towards  and  from  the  ear  of  the  auscultator 
is  about  the  same  as  between  the  intensities  of  natural  inspiration 
and  expiration.  And,  again,  if  a  sponge  in  the  same  slate  be 
held  close  to  the  ear,  and  alternately  pressed  and  allowed  t&i 
expand,  it  will  be  found  that  the  closure  of  the  cells  of  the 
sponge  is  almost  noiseless,  their  expansion  accompanied  with 
well-marked  sound  :  the  ratio  is  very  much  that  of  the  expiratory 
and  inspiratory  sounds. 

But  Laennec  was  incorrect,  I  feel  persuaded,  in  supposing 
that  the  actual  air  of  each  inspiration  is  directly  concerned  in 
generating  the,  corresponding  sound.  The  tidal  air,  in  truth; 
does  not  reach  the  cells.  In  calm  breathing  the  stagnant  air 
[74]  is  never  expelled  from  these :  in  forced  breathing  the 
supplementary  share  of  the  stagnant  volume  is  expelled ;  but 
the  residual  and  persistent  quotas  remain.  Clearly,  then,  it  is 
not  the  tidal  au-  itself  that,  impinging  against  the  cell-walls; 
evolves  the  sound ;  but  rather  the  supplementary  and  residual 
volumes  which,  in  their  retreat  before  the  influx  of  tidal  air, 
recover  the  position  they  had  partially  evacuated  in  expiration. 

167.  The  conditions  of  the  pulmonary  murmurs  may  viuy 
within  certain  Limits  from  those  just  described,  without  the  type 
of  respiration  ceasing  to  be  compatible  with  health  of  the  lungs. 
In  other  words,  there  are  healthy  varieties  of  respiration.  They 
are  referrible  to  the  following  circumstances:  age;  sex;  the 
part  of  the  chest  furnishing  the  sounds;  the  rapidity  and  fidnesn 
of  respiration ;  temperament ;  and  idiosyjicrasy. 

168.  Aye. — The  description  given  of  healthy  respiration  refers 
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o  that  of  adults  ;  at  either  extreme  of  life  its  characters  are 
liffereut.  In  infancy  the  intensiiy  of  the  sounds  is  considerably 
^  l  eater  than  at  a  more  advanced  age,  all  the  other  properties  of 
joth  sounds  remaining  unaltered  both  positively  and  relatively 
puerile  respiration);  the  expiration-sound  appears  dispropor- 
iouately  long  only  from  its  greater  intensity.  The  smallness  of 
tlie  vesicles  at  this  age,  and  hence  the  more  extensive  surface, 
■oucerued  in  the  production  of  the  sounds,  seems  to  account 
best  for  their  excess  in  infancy.  The  slightly  greater  frequency 
jf  respiration  in  childhood  seems  inadequate  to  its  explanation, 
ispecially  as  there  is  no  such  difference  in  the  laryngeal  respi- 
cition  of  childhood  and  adult  age.  In  old  age,  on  the  other 
land,  the  inteusiiy  of  the  sounds  is  sometimes  diminished, 
md  the  dm-ation  of  inspiration  lessened,  while  that  of  expiration 
-  increased  {senile  respiration).  Healthy  senile  respiration,  as 
t  may  be  called,  differs  from  morbidly  toeak  respiration  in  the 
iicreased  duration  of  expii-ation.  Andral  has  referred  to  its 
•haracters,  and  justly  connects  it  with  the  rarefied  and  inelastic 
state  of  the  lung  which  arises,  as  a  condition  of  natural  decay, 
u  advanced  life. 

169.  Sex. — The  pulmonary  respiration-sounds  are  generally 
ouder  in  the  female  than  the  male ;  and  certain  peculiarities,  to 
)e  presently  mentioned,  are  of  more  frequent  occurrence  in  the 
ormer  than  the  latter. 

170.  Region  and  Side  of  ilie  Chest.— sounds  are  fuller 
superiorly  than  inferiorly,  especially  in  women,  and  in  front  than 
jchind.     They  are  audible  even  at  the  lower  edge  of  the  right 
md  left  infra-mammary  regions  on  full  breathing.  Between 
lie  scapulae,  and  over  the  upper  part  of  the  sternum,  the 

respiration  presents  more  or  less  distinctly  a  bronchial  character. 

The  characters  of  the  inspiration-sound  do  not  differ  in  the 
orresponding  points  of  the  two  sides  of  the  chest  to  any  appre- 
:iable  amount :  and  there  is  no  excess,  as  a  constant  condition, 
11  the  duration  and  intensity  of  the  expiration-sound  in  any  one 

|)art  of  either  side  as  compared  with  its  fellow  spot ;  but  in  ti 
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certain  proportion  of  persons,  especially  females,  as  oi-iginally 
shown  by  M.  Louis,  the  expiratory  murmur  is  longer  and  louder 
in  the  supra  and  infra-clavicular,  the  supra-spinata,  and  the 
inter-scapular  regions  on  the  right  side  than  the  left.  The 
nearer  the  inner  part  of  these  regions  the  comparison  is  made, 
the  more  marked  the  difference :  while  very  notable  near  the 
sternum,  it  may  be  imperceptible  at  the  acromial  angles.  The 
excess  of  expiration  signifies  an  approach  to  bronchial  character. 

171.  Rapidity  and  fulness  of  Respiration. — The  intensify  ot 
the  respiratory  sounds  increases  directly  as  the  rapidity  of 
breathing  :  their  duration,  as  its  fidness.  When  the  respiration 
is  at  once  full  and  rapid,  both  those  properties  are  affected 
simultaneously. 

173.  Temperament. — The  respiration-sounds  are,  generally 
speaking,  of  greater  intensity  in  persons  of  nervous  tempera- 
ment, or  labouring  under  certain  nervous  affections,  as  hysteria, 
than  in  persons  otherwise  constituted. 

173.  Idiosyncrasy. — In  some  individuals  the  respiratory 
murmurs  are  unusually  weak  or  unusually  strong, — and  the 
peculiarity,  not  being  traceable  to  any  particular  cause,  is  spoken 
of  as  an  idiosyncrasy. 

The  proportional  duration  and  intensity  of  the  expiratory 
sound  vary  much  in  different  chests ;  in  not  a  few  persons 
expu-ation  is  completely  unattended  with  audible  sound.  This 
absence  of  expiratory  murmur  is,  according  to  my  experience, 
most  frequent  in  males  ;  and  when  it  exists,  is  a  natural  pecu- 
liarity, and  in  no  instance  the  effect  of  disease.  The  exception 
which  occurs  to  this  latter  statement,  in  some  cases  of  emphy- 
sema, is  only  an  apparent  one. 

174.  Bronchial  respiration,  audible  between  the  scapulae,  and 
at  the  upper  end  of  the  sternum,  in  the  sites  corresponding  to 
the  bifurcation  of  the  trachea,  wants  in  both  its  divisions  the 
perfect  softness  and  gentle  breeziuess  belonging  to  tlic  pulmonary 
species  ;  both  are  slightly  harsher,  of  higher  pitch,  more  rapidly 
evolved,  especially  the  expiratory,  and  follow  each  other  less 
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.  losely,  are  less  accurately  continuous,  than  in  pulmonary  respi- 
ration. In  some  persons  the  respiration  is  very  purely  pulmonary, 
even  between  the  scapulae. 

175.  Tracheal,  laryngeal,  pJiaryngeal  respiration. — ^The  respi- 
ratory sounds,  as  heard  over  the  trachea,  larynx,  and  pharynx, 
are  considerably  more  intense,  less  soft,  drier,  hollower  in  quality, 
more  whiffing,  of  higher  pitch,  and  more  rapidly  evolved,  though 
of  greater  dm-ation,  than  in  the  divisions  hitherto  considered. 
While  in  pulmonary  respiration  the  two  sounds  differ  very 
materially  in  duration  and  intensity,  in  these  upper  sections  of 
the  system  they  tend  to  equalisation  in  these  respects, — the 
second  perhaps  slightly  exceeding  the  first;  and  instead  of  being 
almost  continuous,  are  separated  by  an  interval  of  some  duration. 

n. — IN  DISEASE. 

176.  The  phenomena  discoverable  by  auscultation  of  the 
lungs  in  disease  are : — Modified  breathing-sounds ;  and  Adven- 
titious sounds  produced  by  the  act  of  respiration. 

A . — Modified  Resp iration- Sounds. 

177.  It  is  extremely  rare  to  find  one  only  of  the  primary  proper- 
ties of  the  respiratory  sounds  affected ;  in  by  far  the  greater  number 
of  cases  two  or  more  of  them  suffer  alteration  at  the  same  time ; 
and  thus  are  produced  compound  conditions  of  change,  which 
may  be  described  as  distinct  species  of  morbid  respiration,  and 
classified  as  follows  : — 

Species  ofmhealtliy  respiration  distinguished  hy  changes  of — 
Duration  and  Intensity  ;  exaggerated,  weak,  and  suppressed 
respiration : 

Rhythm,  either  solely  or  in  conjunction  with  other  properties  ; 
jerking,  and  divided  respiration  ;  deferred  inspiration ;  unfinished 
inspiration  ;  altered  ratio  of  inspiration  to  expiration  : 

Quality,  and  in  addition  other  properties ;  harsh  and 
l)ronchial  respiration,  and  blowing  respiration,  with  its  main 
varieties,  simple  and  hollow. 
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178.  Exaggerated  respiration  is  essentially  distinguished  by 
an  increase  io  the  intensity  and  dwation  of  both  sounds,  eapeci- 
ally  the  expiratory, — an  increase  unattended  with  raodification 
of  any  kind,  either  in  respect  of  special  character,  softness,  or 
liquidness.  It  is,  likewise,  termed  supplementary,  because  the 
pulmonary  tissue,  in  which  it  is  produced,  often  supplies  by 
increased  energy  the  loss  sustained  by  the  inactivity  of  some 
other  part ;  and  puerile,  on  account  of  its  similarity  to  the 
natural  respiration  of  children.  However,  there  is  this  difference 
between  the  supplementary  respiration  of  the  adult  and  the 
natural  respii'ation  of  infancy,  that  in  the  former  the  expiratory 
souud  is  proportioually  more  aflected.  Undue  prolongation  of 
the  expiratory  murmur  depending  directly  on  disease,  may  be 
distinguished  from  that  of  exaggerated  respiration,  by  its  being 
attended  with  modifications  affecting  the  quality,  softness,  and 
liquidness  of  the  murmur. 

•  .  The.  causes  of  exaggerated  respiration  are  unnaturally  rapid 
influx  and  efflux  of  tidal  air  through  the  lung,  together  with  an 
increase  in  the  quantity  and  the  force  of  impulsion  of  the  retreat- 
ing residual  air  [166]  against  the  walls  of  the  vesicles,  and 
probably,  in  the  mmher  of  these  expanded  by  each  inspiration 
in  the  spot ; — all  this  being  the  result,  except  in  very  rare  cases, 
of  the  inaction  of  some  part  of  the  same  or  of  the  other  lung. 
Of  very  variable  seat  and  extent,  it  occurs :  (1).  In  healthy 
tissue,  adjoining  parts  olstrucled  by  bronchitis,  new  productions 
or  foreign  bodies  in  the  bronchi ;  condensed  by  plastic  efl'usion, 
by  pneumonia,  by  tuberculous,  cancerous,  or  simple  consolida- 
tion, by  apoplectic  effusion,  &c.  ;  or,  rarefied  by  vesicular 
emphysema  :  (2).  In  healtiiy  tissue,  suddenly  released  from 
bronchial  spasm,  as  in  spasmodic  asthma :  (3).  In  tissue  itself 
affected  with  hypertrophy.  Exaggerated  respiration,  then, 
tliongii  not  a  direct  result  or  sign  of  disease,  except  in  the  last 
rather  doubtful  case,  furnishes  valuable  indirect  evidence  of  its 
existence,  and  bears  the  same  relation  to  the  cause  producing  it, 
as,  to  use  the  happy  expression  of  Fournet,  the  shadow  to  the 
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substance.    The  closer  the  examination  is  made  to  the  actually 
diseased  part,  the  more  intensely  will  the  exaggerated  respiration  • 
be  found  to  be  developed. 

179.  Weak  respiration  is  characterised  by  a  simple  diminution 
iu  the  intensity  and  duration  of  the  respu'atory  sounds,  without 
change  of  their  other  properties.  When  the  quality  of  the 
respiration  is  simultaneously  altered,  the  breathing  belongs  to 
another  type.  There  are  two  varieties  of  weak  respii'ation  ;  the 
■superficial  and  the  deep-seated.  In  the  former  the  weak  sounds 
appear  to  be  produced  at  the  surface  of  the  lung  or  immediately 
under  the  walls  of  the  chest ;  in  the  latter,  at  a  greater  or  less 
distance  from  these  walls.  The  physical  conditions  present 
explain  these  peculiarities  :  in  the  latter,  the  portion  of  lung  in 
which  the  weakness  exists  is  in  reality  removed  to  a  certain 
distance  from  the  walls  of  the  chest  by  the  intervention  of 
adventitious  fluid  or  solid  matter ;  in  the  former,  no  such 
removal  of  the  pulmonary  substance  occurs. 

Weak  respiration  depends  on  deficient  flux  and  reflux  of  air 
iu  the  affected  part,  itself  commonly  caused  by  mechanical 
obstruction.  It  is  of  variable  seat, — limited  to  a  spot  in  one 
lung,  or  pervading  the  entire  of  both  lungs. 

The  superficial  variety  occurs,  in  a  persistent  form,  in 
obstructive  diseases  of  the  larynx  and  some  of  the  pharynx ; 
narrowing  or  obliteration  of  a  bronchus  by  contraction,  thicken- 
ing of  mucous  membrane,  accumulated  mucus,  or  pressui-e  of 
tumours,  cancerous  or  other;  bronchitis;  chronic  consolidation 
of  the  lung,  or  infiltration  with  tubercle  or  other  morbid  product 
in  a  limited  space ;  vesicular  emphysema  ;  pneumonia,  previous  to 
engorgement  and  after  resolution ;  pulmonary  oedema  ;  pulmonary 
apoplexy,  and  imperfect  respiratory  movements  from  paralysis. 
In  an  intermittent  form,  it  occurs  in  pleurodynia,  in  the  dry  and 
plastic  stages  of  pleurisy,  spasm  of  the  glottis,  spasmodic  asthma, 
and  where  foreign  bodies  block  up  the  air-passages.  This  inter- 
inittence  constitutes  an  important  feature  in  the  physical  signs  of 
a  foreign  body  iu  either  bronchus,  depending  manifestly  upon  its 
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motions  from  place  to  place,  and  consequent  greater  or  less  inter- 
ference from  time  to  time  witli  the  entry  of  the  air.  In  some 
cases  of  pneumonia  the  same  intermittent  character  of  respiration 
may  be  observed ;  it  indicates  intermittent  pressure  on  the 
main  bronchus  of  the  affected  side.* 

The  deep-seated  variety  occurs  in  the  effusion-period  of 
pleurisy,  in  hydrothorax  of  moderate  amount,  and  iu  pneumo- 
thorax. 

In  Cholera  Asiatica  the  weakness  of  respiration  seems  partly 
dynamic,  and  partly  of  haemic,  or  blood,  origin. 

180.  Suppressed  Respiration  consists  in  a  total  absence  of  the 
respiratory  sounds,  without  their  being  replaced  by  any  kind  of 
audible  phenomenon.  There  is  a  complete  negation  of  breathing- 
sound  in  the  part ;  but,  it  is  m-ged  by  M.  Fournet,  there  is 
still  heard  in  some  cases,  towards  the  close  of  the  movement  of 
inspiration,  a  slight  noise,  "  which  appears  to  result  from  the 
lateral  pressure,  exercised  on  the  pulmonary  tissue,  of  the 
column  of  air  which  fails  in  entering  the  bronchial  ramifications." 
For  this  noise  he  proposes  the  name  of  "  sound  of  pulmonary 
compression."  I  have  not,  in  such  cases,  been  conscious  of  the 
recurrence  of  a  distinct  sound  ;  but  an  indefinable  sensation  of 
struggle  within  the  chest  against  obstruction  may  often  be 
perceived. 

The  causes  which  produce  weakness  of  respiration  entail, 
when  carried  to  extremes,  its  total  suppression.  It  is  probable 
that  the  respiratory  sounds  are  actually  more  or  less  extensively 
suppressed  in  almost  all  cases  of  infiltrations  of  the  lung, 
tuberculous  or  other;  but  it  is,  for  obvious  reasons,  in  rare 
instances  only  that  the  suppression  can  be  detected, — adjoining 
exaggerated  respiration  masks  the  local  deficiency.  Iu  some 
rare  cases  of  pneumonia,  independently  of  accidental  coexisting 
obstruction  of  a  main  bronchus,  there  may  be  no  audible  respi- 
ration,— I  have  seen  two  such ;  but,  clinically,  the  common 
causes  of  such  suppression  are  fluid  and  aeriform  effusions  in 

•  Beckett,  U.  C.  II.,  Males,  vol.  v.  p.  231. 
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rlie  pleura,  and  complete  obstruction  of  a  bronchus ;  in  some  rare 
cases  of  vesicular  emphysema,  and  during  intense  paroxysms  of 
spasmodic  asthma,  all  respiration-sound  may  be  locally  deficient. 

181.  Jerking  Respiration. — When  the  movement  of  inspira- 
tion, instead  of  being  accompanied  by  a  murmur  continuous 
from  the  outset  to  the  close  (which  may  be  represented  thus 

 ),  is  attended  with  a  sound  of  an  interrupted  character, 

divided  into  several  unequal  parts,  (thus  ...   |  . .  |  |  . . . 

\-c.,)  the  respiration  may  be  called  jerking.  The  expiratory 
sound  more  rarely  possesses  this  peculiarity,  and,  as  far  I  have 
observed,  is  scarcely  ever  affected  alone  ;  but  it  is  generally 
somewhat  increased  in  duration,  while  the  inspiratory  (if  the 
moments,  during  which  sound  is  actually  perceptible,  be  alone 
considered)  may  be  somewhat  decreased  in  this  respect. 

Jerking  respiration  may  exist,  through  the  entire  of  one  or  of 
both  lungs,  when  it  deserves  the  name  of  general ;  this  is  very 
rare :  or  be  limited  to  a  certain  spot,  when  it  may  be  called 
partial.  The  former  variety  is  observed  in  incipient  pleurisy, 
pleurodynia,  pulmonary  and  intercostal  neuralgia,  hemiplegia, 
spinal  irritation,  hysteria,  and  spasmodic  affections  of  the  air- 
passages.  The  partial  variety  occurs  in  cases  of  solid  lung- 
infiltration  and  of  pleuritic  adhesion. 

182.  Divided  Respiration.  Instead  of  the  two  sounds,  inspi- 
ratory and  expiratory,  succeeding  each  other  so  closely  in  each 
act  of  respiration  that  they  may  be  considered  continuous,  they 
are  sometimes  separated  by  a  distinct  interval  or  pause :  to 
respiration  of  this  rhythm  the  name  of  divided  may  be  given. 
In  advanced  emphysema  this  separation  of  the  sounds  clearly 
appears  to  depend  on  the  destruction  of  the  walls  of  the 
air-cells,  and  the  impaired  elasticity  of  the  remaining  texture. 
In  all  the  varieties  of  bronchial  and  blowing  respiration  there  is 
a  pause,  more  or  less  marked,  between  the  two  sounds. 

183.  Deferred  Inspiration.  In  emphysema  each  inspiratory 
action  of  the  chest  often  commences,  and  continues  for  some 
-econds,  before  sound  is  produced  :  the  closing  instants  of  the 
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act  only  are  attended  with  audible  sound.  The  sound  of 
inspiration  may  be  said  to  be  deferred. 

184.  Unfinished  Inspiration.  Conversely,  the  inspiratory 
sound  sometimes  ceases,  before  the  accompanying  expansion  of 
the  chest :  this  defect  may  be  observed  in  consolidations  of 
various  kinds. 

185.  Altered  Ratio  of  Inspiration  to  Expiration.  Instead  of 
the  former  of  these  sounds  being  to  the  latter  very  closely,  as 
3  :  1,  in  point  of  intensity  and  duration,  the  ratio  may  be  con- 
verted into  as  1:4.  This  enormous  relative  prolongation  of 
expiration  is  only  met  with  in  emphysema ;  but  minor  degrees 
occur  in  various  indurated  conditions  of  the  lungs,  and  in 
pleuritic  effusion  and  pneumo-thorax.  I  can  scarcely  believe 
that  prolongation  of  the  expiratory  sound  is  capable  of  existing 
independently  of  other  alterations,  as  I  have  never  met  with  it 
to  any  well-marked  amount  without  co-existing  change  of  quaUty. 
However,  in  some  cases,  the  increase  of  duration  is  much  more 
striking,  and  therefore,  clinically,  more  important  than  the 
change  of  quality; — occasionally  in  tuberculisation,  often  in 
emphysema. 

The  signification  of  the  expiratory  sound  was,  in  some  degree, 
mistaken  by  its  re-discoverer,  Jackson ;  he  exaggerated  its 
specific  importance  as  a  diagnostic  sign  of  tubercles,  and  in  this 
he  has  been  very  generally  followed.  Many  persons  forget  that 
what  may  appear  in  a  given  individual,  as  compared  with 
another,  prolonged  expiration,  is  really  in  him  a  natural  state ; 
some  confound  with  it  the  pharyngeal  expii-atory  sound;  the 
normal  existence  of  lengthened  expiratory  sound  at  the  right 
apex  of  many  females  is  habitually  forgotten ;  and  too  few 
observers  seem  to  be  aware  that,  under  whatever  circumstances 
an  obstruction  exists  to  the  free  circulation  of  air  in  the  lungs, 
the  expiration  will  be  prolonged, — an  obstruction  which  rarely, 
if  ever,  acts  on  the  duration  of  the  sound,  without  affecting  some 
of  its  other  properties.  The  fact  of  obstruction  appears  to  me 
to  account  satisfactorily  for  the  phenomenon.    Expiration  is, 
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unless  in  exceptional  cases,  sonorous  under  all  circnrastances  : 
where  the  reflux  of  the  tidal  air  is  rendered  more  difficult  and 
-lower  than  natural,  the  most  njitural  consequence  in  the  world 
is,  that  the  attendant  sound  should  be  proportionally  intensified 
and  lengthened. 

Diminished  elasticity  of  the  lung  will,  if  there  be  obstruction 
superadded,  produce  the  maximum  prolongation,  as  in  em- 
physema with  bronchitis ;  very  often,  however,  the  sound 
spoken  of  as  prolonged  expiration  in  this  disease  is  nothing 
more  than  sibilant  rhonchus, — true  breathing-sound  being 
totally  absent. 

186.  In  some  cases  of  incipient  tuberculisation  the  tidal  air 
-'cems  to  struggle  against  minute  obstructions  in  the  finer  tubes, 
whence  a  rhythm  of  sound  resembling  that  of  a  cogged  wheel  in 
rotation :  it  appears  probable  that  glutinous  mucus  adherent  to 
the  walls,  and  which,  the  air,  in  its  flux  and  reflux,  disturbs, 
without  forming  into  bubbles,  may  be  the  cause  of  the  phe- 
nomenon ;  the  nature  of  the  sound  is  rhonchoid,  and  it  seems  to 
pass  into  actual  rhonchus  in  some  cases.* 

This  peculiar  rhythm  is  most  commonly  found  in  connection 
with  tubercle ;  but  I  have  observed  it  at  one  or  both  apices, 
when  free  from  solidification  of  any  kind.f  It  may  be  most 
marked  with  expiration,  and  lose  in  distinctness  in  forced 
breathing.  J  It  is  often  found  at  a  consolidated  apex,  when 
line  liquid  rhonchus  exists  at  the  base.  § 

187.  To  the  present  head,  also,  belongs  in  part,  the  interviittenl 
weak  respiration,  described  a  moment  since. 

188.  In  harsh  respiration  both  sounds  have  lost  their  natural 
softness;  a  peculiar  dryness  accompanies  them;  the  breezy 
character  of  health  is  exchanged  for  one  sharper  and  more 

*  M.  Kenny,  U.  C.  H.,  Females,  vol.  vii;  p.  9. 
t  R.  Smith  (subcutaneous  cancer),  U.  C.  II.,  Males,  vol.  vii.  p.  876,  or 
Med.  Times,  1852. 

•  X  Tagg,  U.  C.  H.,  Females,  vol.  i.x.  p.  83. 

•  §  Simmons,  U.  C.  H.,  Males,  vol.  ix.  p.  57. 
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blowing,  which  is  generally  more  marked  in  expiration  than 
inspiration.  The  mtemity  of  the  expiratory  sound  appears 
augmented  from  this  superadded  character ;  its  duration  is 
increased  :  both  these  latter  properties  may  be,  and  commonly 
are,  unaffected  in  the  inspiratory  sound.  This  type  insensibly 
passes  into  the  higher  grade — bronchial  respiration.  Both  sounds 
are  now  rougJi  and  hard,  and  notably  more  dry  than  in  the 
natural  state ;  the  sharp  blowing  quality  is  heard  in  inspiration 
as  distinctly  as  in  expiration,  and  in  the  latter  to  a  greater  degree 
than  in  respiration  of  the  previous  type.  The  intensity  of  both 
sounds  appears  increased,  the  duration  of  expiration  is  considerably 
augmented,  and  is  even  greater  than  in  normal  bronchial  respira- 
tion :  otherwise  morbid  breathing-sounds  of  this  type  closely 
resemble  the  natural  sounds  in  the  larger  bronchial  tubes. 

In  harsh  respiration  the  expiratory  sound  commonly  alone 
suffers  change  of  quality;  in  the  bronchial  variety  the  inspiratory 
shares  in  the  alteration.  The  usual  earlier  implication  of  the 
sound  of  expiration  was  first  noticed  by  Jackson,  and  has  since 
been  insisted  on  by  M.  Foumet.  This  writer  states  that  altera- 
tions in  quality  always  set  in  with  the  expiratory  sound,  and 
only  affect  the  inspii-atory  secondarily.  With  this  statement 
I  find  that  my  own  experience  accords  in  respect  of  chronic 
maladies,  if  the  word  habitually  be  substituted  for  alwaj's  :  I 
believe  it  to  be  correct  also  in  the  very  great  majority  of  cases 
of  acute  alteration  of  the  parenchyma  of  the  lungs.  There 
is,  however,  a  kind  of  rare  bronchial  respiration  in  which 
the  inspiration  alone  suffers,  the  expiration  retaining  its  natural 
properties ;  this  seems  to  me  insignificant  in  diagnosis,  and  rather 
to  be  an  individual  peculiarity  of  healthy  breathing. 

Harsh  respiration,  attending  condensation  or  rarefaction  of 
pulmonary  substance,  and  dryness  of  the  mucous  membrane  of 
the  bronchi,  is  observed  in  incipient  tuberculisation,  dry  bronchitis, 
vesicular  emphysema,  chronic  pulmonary  consolidation,  dilatation 
of  the  bronchi,  and  incipient  cancerous  infiltration  of  the  lung, — 
in  cases  where  the  lungs  are  slightly  compressed  by  plastic  or 
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tuberculous  matter  in  the  pleura, — in  the  resolution-stage  of 
pneumonia, — at  different  periods  of  pleurisy  and  in  pulmonary 
apoplexy.  Bronchial  respiration  is  met  with  under  all  circum- 
stances of  slight  condensation  of  lung-substance;  unless,  between 
the  condensed  part  and  the  surface,  there  exist  such  quantity  of 
healthy  tissue  as  to  mask  the  morbid  sounds  by  its  own  natural 
ones, — or,  unless  fluid,  solid,  or  gaseous  accumulation  in  the 
pleiu-a  interfere  with  the  conduction  of  the  sounds. 

189.  In  blowing  respiratioti  both  sounds  are,  as  the  name 
indicates,  of  blowing  or  whiffing  .character ;  and,  in  its  most 
mai'ked  degrees,  a  sensation  as  if  the  air  were  drawn  during 
inspiration  from  the  observer's  ear,  or  from  the  surface  of  the 
chest,  and  puffed  back  during  expiration,  is  distinctly  perceived. 
Both  sounds  are  continuous,  rougher  and  harder,  and  especially 
uiore  dry  than  in  altered  states  of  less-advanced  type,  and  more 
or  less  metallic.  The  expiratory  sound  is  of  much  greater  duration 
than  in  the  natural  state  :  the  inspiratory  varies  in  this  respect ; 
both  are  more  intense  and  of  higher  j)itch  than  natural ;  and  in 
both,  quickness  of  production  and  progress  constitutes,  in  the 
most  marked  forms  especially,  a  characteristic  feature. 

190.  There  are  two  main  varieties  of  blowing  respiration:  the 
simple  and  the  hollow. 

191.  Simple  blowing  respirafmi  is  commonly  associated  by 
writers  with  the  bronchial  variety.  This  seems  an  injudicious 
attempt  at  simplification  ;  for  the  two  species  not  only  differ  in 
intensity,  but  in  quality  (mere  bronchial  respiration  is  never 
metallic),  in  quickness  of  evolution,  and  in  pitch  ; — it  seems,  too, 
that  the  term  bronchial  should  be  limited  to  morbid  respiration, 
simulating  that  naturally  heard  in  the  bronchial  tubes. 

Simple  blowing  respiration  occurs  in  two  forms, — the  diffused 
and  the  tubular.  If  to  the  description  above  given  be  added  the 
qualification  that  the  whilHng  sounds  appear  to  be  produced 
with  but  moderate  intensity,  and  sometimes  at  a  distance  from 
the  ear,  over  a  tolerably  extended  space,  the  description  of  the 
diffused  form  will  be  completed.    In  the  tubular  form,  on  the 
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contrary,  the  phenomena  appear  to  occur  in  a  space  limited  to 
the  immediate  neighbourhood  of  the  part  examined,  and  that 
space  to  be  of  tubular  shape,  cylindrical  or  flattened.  The 
metallic  character  is  highly  developed,  to  such  a  degree  that  the 
sounds  may,  without  exaggeration,  be  compared  with  those  pro- 
duced by  blowing  sharply  thi  ough  a  brass  tube  :  their  dryness, 
rapidity  of  production  and  intensity  axe,  still  greater  than  in  the 
diffused  variety.  It  is  in  the  tubular  variety,  too,  that  the 
sensation  of  air  being  drawn  from,  and  pufi'ed  back  towards,  the 
ear  is  most  distinctly  marked. 

The  tubular  form  occurs  in  perfection  in  but  one  condition 
of  lung,  that  of  hepatisation ;  so  true  is  this,  that  tubular  and 
pneumonic  breathing  may  be  used  as  convertible  phrases.  But 
not  unfrequently  pneumonia  runs  its  course  without  ha\'ing 
produced  true  tubular  breathing, — diflFused  blowing  alone  being 
audible.  Now  it  appears  probable,  although  I  am  unable  to 
support  the  notion  by  reference  to  post-mortem  examinations, 
that  the  diffused  blowing  respiration  is  transmitted  from  a 
number  of  small  bronchi,  the  tubular  from  a  few  large  ones. 
Were  this  the  case,  the  change  in  character  from  diffused  to 
tubular  blowing  would  be  referable  to  the  compression  and 
obliteration  of  the  smaller  bronchi,  corresponding  to  the  increase 
in  extent  and  amount  of  solidification,  and  would  account  for  the 
fact,  which  may,  I  think,  be  frequentlj'^  observed,  tliat  the  well- 
marked  tubular  form  signifies  a  more  advanced  degree  of  disease 
iV^VL  diffused :  great  frequency  of  respiration  tends  also  to 
give  the  sharpness  of  the  former  to  the  latter  variety.  Less 
perfect  tubular  breathing  is  heard  in  cases  of  pidmonary  abscess, 
or  solid  accumulation  of  moderate  size,  near  the  larger  bronchi. 
The  diffused  form  occurs,  or  may  occur,  in  all  conditions  of 
diftused  solid  consolidation,  intra  or  extra-pulmonary,  simple, 
tuberculous,  carcinomatous,  fibro-fatty,  &c.,  and  in  dilatation  of 
the  bronchi.  There  is,  besides,  a  condition  under  which  I  have 
frequently  observed  the  diffused  variety  of  blowing  respiration, 
and  where  it  is  likely,  unless  the  examination  be  conducted 
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'?arefuily,  to  deceive  the  observer.  In  certain  cases  of  tuberculous 
excavation,  auscultation  may  be  performed  in  two  or  three  places 
without  cavernous  respiration  with  the  hollow  metallic  character 
being  discovered,  the  diffused  variety  of  blowing  respiration 
being  the  condition  observed  :  were  further  investigation  not 
made  in  such  cases,  the  lung  might  be  considered  the  seat  of 
simple  solidification.  By  moving  the  stethoscope  carefully  over 
the  entii'e  surface,  cavernous  respiration  is  usually  detected,  and 
one  evidence  of  excavation  established.  In  these  cases  the 
cavernous  character  is  evidently  masked  by  the  diffused  blowing, 
which  is  the  result  of  the  condensation  existing  around  the 
excavation.  This  is  one  reason  why  a  cavity  may  escape 
discovery,  unless  the  examination  of  the  chest  be  very  carefully 
performed.  On  the  other  hand,  in  certain  cases  of  pneumonia 
of  the  anterior  apex,  of  tumor  connected  with  a  large  bron- 
chus, and  of  dilated  bronchi,  true  blowing  respiration  may 
acqiiire  a  hollow  character,  and  henoe  simulate  cavernous 
breathing. 

Lastly,  in  pleuritic  effusion,  if  there  be  adhesion  or  aggluti- 
nation of  the  pleura,  respiration  of  the  diffused  blowing  type, 
often  sufficiently  marked  to  suggest  the  idea  of  hepatisation,  is 
more  or  less  extensively  audible ;  the  presence  of  condensed 
lung  near  the  surface  sufficiently  explains  its  existence.  But  it 
is  not  alone  in  these  cases  of  adhesion,  that  blowing  respiration 
may  attend  pleuritic  efi'usion ;  it  may  be  present  where  no 
adhesion  exists,  and  the  effusion  is  abundant.  It  does  not,  as 
far  as  I  have  known,  pass  into  the  tubular  variety  under  these 
cii-cumstances,  is  never  intense,  and  in  the  majority  of  cases, 
very  slight,  especially  when  compared  with  the  amount  of  per- 
cussion-dulness  present;  it  is  also  deep-seated,  except  in  the 
close  vicinity  of  the  spine,  and  generally  limited  to  the  middle 
height  of  the  back — in  other  words,  to  the  neighbourhood  of 
the  main  bronchi :  in  some  cases  it  has  all  the  characters  of,  and 
is  obviously,  transmitted  pharyngeal  respiration. 

1.02.  The  theory  of  bronchial  and  blowing  respiration  commonly  admitted 

F  3 


100     PHYSICAL  EXAMINATION  OF  THE  LUNGS. 


regards  it  as  transmitted  natural  broncbial  breatbing.  Eitbcr  tbe  aoundi  of 
tbo  air-current  in  the  larger  bronchi  of  the  solidified  lung,  or  (inasmueh  as  the 
respiration-play  of  that  organ  is  more  or  less  diminished,  and  therefore  little 
or  no  flux  and  reflux  of  air  can  occur  even  in  its  medium-sized  tubes)  tbe 
sounds  of  the  air-current  in  tbe  trachea  and  in  the  main  bronchi  of  tbe  non- 
affected  lung,  are  supposed  to  be  conveyed  thence  through  tbe  hcpatised  tissue 
with  an  intensity  varying  directly  as  the  increase  by  consolidation  in  iu 
conducting  power.  Three  objections  occur  to  me  as  negativing  either  explana- 
tion :  the  sounds  in  pneumonic  tubular  breathing  habitually  differ  in  quality  and 
pitch  from  those  of  the  trachea  and  larynx ;  they  arc  commonly  much  stronger 
than  the  latter  ;  while  in  some  rare  cases  of  perfect  consolidation,  witbont 
obstruction  of  tbe  main  bronchus,  there  is  dead  silence  over  the  hepatised 
structure.  The  conducting  power,  in  regard  of  breathing-sounds,  of  hepatised 
tissue  removed  from  the  body,  is  found  by  experiment  to  vary  inexplicably. 

Skoda*  appears  to  hold  that  the  laryngo- tracheal  sounds  and  those  of  both 
main  bronchi  cousonate  in  the  air  contained  within  the  bronchi  permeating  the 
consolidated  parenchyma,  and  thus  produce  the  phenomenon  of  bronchial 
respiration,  when  intense  and  of  high  pitch ;  whereas  weak  broncbial  respira- 
tion of  low  pitch  comes  directly  without  consonance  from  the  lower  part  of  the 
trachea,  the  main  bronchus,  or  one  of  those  of  second  order.  It  seems  doubtful 
whether  this  theory  can  be  the  true  one ;  for  the  pitch  of  metallic  pneumonic 
respiration  is  irregularly  higher  than  of  the  laryngo-tracheal,  whereas  conso- 
nating  sounds  are  always  either  of  the  same  pitch,  or  of  pitches  bearing  a 
certain  harmonic  relation  to  each  other. 

Tbe  difBculties  to  be  explained  are  obviously  the  greater  intensity  of  the 
thoracic  than  of  the  tracheal  breathing-sounds,  and  the  irregular  differences  in 
their  relative  pitch.  As  the  same  difBculties  occur,  and  appear  similarly 
explicable,  in  the  theory  of  morbid  resonance  of  the  voice,  the  reader  is 
referred  to  the  discussion  on  tbe  Utter  subject  [259 — 274]. 

193.  The  essential  peculiarity  of /^o^Zow  respiration  is  signified 
by  its  name.  It  is  of  two  kinds,  differing  only  in  scale, — 
cavernous  and  amphoric,  small  and  large. 

194.  In  the  cavernous  kind  the  ear  receives  the  impression 
most  distinctly  of  connection  with  a  hollow  space  ;  the  character 
of  the  sounds  is  Jiollow,  whiffing,  and  moderately  metallic ; 
their  pitch  lower  than  in  tubular  breathing.  The  peculiar 
quickness  of  production  is  less  marked  than  in  either  kind  of 
simple  blowing  respiration, — there  seems  to  be  a  delay  in  the 
interior  of  the  chest.     Cavernous  respiration  is  rarely  attended 


*  Auscultation,  vicrtc  Aufiagc,  pp.  91  and  104. 
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with  any  very  notable  degree  of  the  sensation  of  air  being 
drawn  from  the  surface  and  puffed  back  again.  This  peculiarity 
does,  however,  sometimes  exist,  and  appears  to  announce  the 
close  vicinity  of  the  seat  of  the  phenomenon  to  the  surface. 

The  veiled  puff  {souffle  voile)  is  a  modified  cavernous  respira- 
tion, in  which  a  "  sort  of  moveable  veil  interposed  between  an 
excavation  and  the  ear  "  seems  to  be  agitated  to  and  fro  :  such 
is  Laennec's  description  of  a  phenomenon  so  rare,  that  I  had 
never,  until  quite  recently,  met  with  it.* 

Globularly  and  largely  dilated  bronchial  tubes,  and  excavations 
in  the.  substance  of  the  lung  (the  less  fluid  they  contain, 
the  more  solid  their  walls,  and  the  freer  their  communication 
with  the  bronchi,  the  better)  give  cavernous  respiration. 
Tuberculous  excavation  is  by  far  its  most  frequent  cause, — 
cavities  produced  by  gangrene,  abscess,  cancer,  pulmonary 
apoplexy,  and  intra-thoracic  purulent  collections  perforating  the 
lung,  much  rarer  ones. 

The  mechanism  of  cavernous  respiration  is  probably  of  at 
least  two  kinds.  If  the  influx  and  efiiux  of  air  into  and  from 
the  hollow  space  concerned  be  free,  the  quality  of  the  sounds  is 
simply  explicable  by  the  form  of  that  space.  If  from  rigidity 
of  the  thoracic  walls,  or  other  physical  impediments,  the  cavity 
itself  can  scarcely  be  supposed  the  seat  of-  active  movement  of 
air,  the  cavernous  quality  is  probably  that  of  the  neighbouring 
bronchial  breathing  modified  and  reinforced  within  the  excava- 
tion. Among  the  physical  conditions  most  favourable  to  the 
perfect  development  of  the  difterent  varieties  of  blowing 
respiration,  is  emptiness  of  the  space  in  which  they  are  actually 
produced,  and  from  which  they  are  transmitted  to  the  car. 
This  is  true  of  all  the  varieties ;  and  hence  true,  whether  the 
seat  of  the  phenomenon  be  the  bronchi,  pulmonary  excavation, 
or  the  pleural  cavity  communicating  by  a  perforation  with  the 
bronchi.    If  the  bronchi  or  pulmonary  cavity  contain  fluid,  the 


*  Tagg,  U.C.II.,  Females,  vol.  ix.  p.  100. 
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tendency  will  be  to  the  pvoductiou  of  various  liquid  rhoncLi 
instead ;  and  hence  the  phenomena  of  cavernous  rhonchus  and 
fCavernons  respiration  are  habitually  in  the  inverse  ratio  of  each 
other,  as  regards  degree  and  perfection  of  development.  If  an 
excavation  be  partly  filled  with  fluid  and  partly  with  air,  the 
possible  conditions  are  of  three  kinds :  a.  When  the  quantity 
of  liquid  is  small,  and  the  bronchus  communicating  with  the 
excavation  opens  above  the  level  of  the  liquid,  pure  cavernous 
respiration  will  be  heard  :  h.  Wiien  the  communication  with  the 
bronchus  occurs  below  the  surface  of  the  liquid,  cavernous 
rhonchus  is  heard  alone :  c.  When  a  double  communication 
exists,  that  is,  above  and  below  the  surfaces  of  the  fluid, 
cavernous  rhonchus  and  respiration  will  be  both  present.  All 
this  has  been  observed  by  myself  and  others. 

The  cavernous  quality  is  often,  confessedly,  deficient,  where 
excavations  actually  exist.  Is  it  ever  present,  when  they  are 
absent?  In  a  well-marked  form,  I  believe,  never.  Still, 
there  certainly  are  instances  of  solidification  of  tissue  surround- 
ing bronchi,  unchanged  apparently  in  calibre,  in  which  the 
tubular  quality  may  be  quasi-cavernous :  it  must  be  so,  in  fact ; 
for  those  bronchi,  blocked  up  at  one  end,  are  assimilable  to  so 
many  elongated  cavities.  But  shall  we  for  this  reason  reject 
cavernous  respiration  as  a  variety,  and  blot  out  the  term  from 
our  phraseology  ?  No.  For  auscultation,  as  an  art,  is  based 
on  the  sole  teachings  of  the  ear  ;  and  the  cavernous  character  is 
an  audible  reality.  We  will  simply  bear  in  mind  that  there 
are  certain  rare  physical  states,  rudely  imitating  excavation  of 
the  lung,  which  furnish,  as  might  be  expected,  respiration- 
sounds  resembling  those  of  an  excavated  space. 

195.  The  special  character  of  the  amphoric  kind  is  derived 
from  the  attendant  sensation  of  air  passing  into  a  large  empty 
cavity  having  dense  walls — such  as  is  perceived  on  blowing  into 
a  water-croft.  It  is  strongly  metallic,  and  sometimes,  but 
rarely,  associated  in  one  and  the  same  respiration  with  metallic 
tinkling.     Tiie  amphoric  character  accompanies  both  sounds. 
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but  especially  the  expiratory,  thougli  occasionally  more  markedly 
the  inspiratory;  iu  some  instances  it  only  appears  on  forced 
breathing ;  in  rare  cases  it  may  be  heard  even  at  a  distance  \ 
from  the  chest.*  Commonly  audible  at  the  middle  height  of 
the  chest,  rare  at  the  upper  part,  and  yet  rarer  at  the  base,  its 
physical  cause  and  theory  are  much  the  same  as  of  cavernous 
breathing ;  the  cavity  concerned  is  simply  larger.  Hence  it 
inai/  exist  in  tuberculous  or  other  excavations  in  the  lung,  but 
they  are  rarely  of  sufficient  size ;  broncho-pleural  fistula  with 
hydro-pneumo-thorax  is  its  common  anatomical  cause,  whether 
produced,  as  is  by  far  most  usual,  by  tuberculous  perforation  of 
the  lung  and  pleura,  or  by  perforation  of  the  lung  attending  the 
transit  of  pus  either  from  the  pleui'al  sac  or  from  distant  parts. 
The  communication  with  the  bronchi  must,  for  perfection  of 
the  sign,  be  above  the  level  of  any  fluid  in  the  echoing  cavity. 

yfdventUious  sounds,  'produced  within  tJie  thorax  by  the  act  of 

breathing. 

196,  The  essential  dift'erence  between  the  morbid  states  of 
respiration  hitherto  considered,  and  the  sounds  now  to  be 
described,  is,  that,  in  the  former,  modifications  only  of  a  natural 
sound  exist,  while  in  the  latter  there  is  actual  generation  of  new 
phenomena.    These  adventitious  sounds  may  be  produced  in 

(a)  The  air  passages,  or  cavities  communicating  with  these ; 

[b)  The  lung-substance ;  (c)  The  pleural  cavities ;  {d)  The 
mediastina ;  (e)  The  thoracic  parietes ;  (/)  The  neighbouring 
organs. 

197.  (a)  Adventitious  sounds,  originating  in  the  air-passages 
(rhonchi  or  rattles.) — A  rhonchus  may  be  defined  as  an  adventi- 
tious sound,  audible  in  inspiration  or  in  expii-ation,  or  in  both ;  of 
dry  or  moist  character ;  masking  the  natural  murmurs  more  or  less 
completely ;  persistent  or  intermittent ;  originating  in  the  air- 

*  In  a  case  by  Louis  (Phthisic,  2erae  ^d.  p.  406),  at  2J  inches'  distance. 
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cells,  the  minute  or  the  larger  bronchi,  the  trachea  or  larynx, 
and  in  excavations  of  the  pulmonary  substance ;  and  produced 
either  by  the  passage  of  air  along  bronchi  of  altered  calibre,  by 
air  bubbling  through  fluid  contained  in  the  sites  mentioned,  or 
by  the  vibration  of  semi-solid  plastic  matter  in  the  tubes,  or  of 
prominent  folds  of  their  own  lining  membrane. 

198.  The  audible  cliaracters  of  rhonchi  divide  them  into  the 
genera  and  species,  thus — 

Whistling     j  Wgl'-Pitchcd. 

L  low-pitched. 


Crepitating. 

Crackling  -f 

L  mois 

Bubbling 


moist, 
small 

large     J  simple. 

L  hollow. 


199.  AVhistling  rhonchus  is  either  of  high  or  low  pitch, — in 
the  former  case  called  sibilant,  in  the  latter  sonorous. 

200.  Sibilant  rhonchus  is  dry  .-sounding ;  commonly  co-existent 
with  both  inspiration  and  expiration,  but  especially  marked  in 
the  former,  and  occasionally  limited  to  either,  it  varies  much  in 
intensity  and  duration;  recurs  irregularly,  instead  of  accom- 
panying every  respiratory  movement ;  and  is  high-pitched, — 
sometimes  so  much  so,  as  to  be  Jiissing  in  character. 

Laennec  taught  that  the  sibilant  rhonchus  of  acute  bronchitis 
depended'-'^tf  diminution  of  the  calibre  of  the  bronchi,  caused 
in  turn  by  inflammatory  thickening  of  theii"  lining  membrane 
and  subjacent  tissue.  The  natural  intermittence  of  the  rhonchus 
argues  strongly  against  this  notion,  as  the  thickening  of  tissue 
must  be  a  persistent  state ;  and  it  is  further  opposed  by  the 
fact  that  whistling  rhonchus  may  be  interrupted  and  kept  off 
for  a  variable  number  of  respirations  in  any  given  spot,  by 
causing  the  patient  to  cough.  Coughing,  we  can  readily 
understand,  will  alter  the  position  of  viscid  mucus ;  but  it 
cannot  be  supposed  to,  have  "any  direct  and  immediate  influence 
on  the  thickness  of  the  mucous  membrane,  or  even  on  the 
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conditions  of  a  vibrating  fold  of  its  substance.  The  rlionclms, 
though  dry  to  the  ear,  clearly  depends  on  the  influence  of  air 
on  fluid,  and  may  be  imitated  by  blowing  through  saliva  between 
the  lips  at  a  certain  amount  of  separation. 

When  the  cause,  at  least  remote  cause,  of  the  sibilant  rhonchus 
is  of  a  permanent  nature,  as  diminished  calibre  from  the  pre- 
sence of  a  tumor,  it  is  said  that  the  rhonchus  is  itself 
permanent.  But  I  have,  even  in  cases  of  this  kind,  found  that 
the  morbid  sound  will  be  altogether  removed  for  a  while  by  the 
act  of  coughing;  and  hence  believe  that,  in  cases  of  the  sort, 
the  altered  form  of  the  bronchus  has  less  to  do  with  the  pro- 
duction of  the  rhonchus,  than  has  the  existence  of  local 
accumulation  of  viscid  mucus,  whether  this  be  a  mechanical 
result  of  the  pressure  of  the  tumor,  or  the  efi"ect  of  circumscribed 
supersecretion.  If  this  notion  be  correct,  it  is  manifest  that 
rhonchi  of  this  class  have  no  claim  in  respect  of  their  mechanism 
to  the  title  of  dry  :  the  impression  made  upon  the  ear  alone 
justifies  the  application  of  the  terra. 

201.  Sonorous  rhoncJitcs,  varying  in  special  character,  is 
always  marked  by  graveness  of  tone  and  dryness ;  usually 
co-existing  both  with  inspiration  and  expiration,  but  especially 
marked  in  the  latter,  to  which  it  may  be  limited ;  varying  in 
intensity  from  a  very  slight  sound  to  one  loud  enough  to  be. 
audible  at  some  distance  from  the  chest,  and  to  be  attended 
with  thoracic  fremitus  over  a  surface  of  variable  extent ;  varying 
in  duration,  but  having  a  natural  tendency  to  prolongation; 
continuously  and  steadily  evolved  unless  of  very  short  duration, 
when  it  is  produced  in  a  quick  and  abrupt  manner ;  occurring 
interruptedly,  or,  in  rare  instances,  attending  every  successive 
respiration  ;  and  sometimes  alternating  with  the  sibilant  or  with 
bubbling  rhonchus. 

The  special  character  of  the  sonorous  rhonchus  varies ;  it 
may  be  snoring,  ruhbing,  or  cooing. 

20?/.  The  essentfalcause  of  whis'tling  rhonchus  is  the  vibration 
of  secreted  matters  in  the  tubes — viscid  mucus,  plastic  sub- 
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stance,  &:c. :  iu  certain  positions  it  may  be  produced  by  the 
vibration  of  a  thickened  fold  of  the  mucous  membrane  itself: 
irregular  and  instantaneous  spasm  of  the  smaller  tubes  frequently 
induces  it,  by  narrowing  abruptly  the  diameter  of  the  passages 
through  which  the  air  moves  :  and  it  may  in  some  instances 
indirectlyproceed  from  permanent  constriction  of  the  tubes,  caused 
either  by  disease  of  their  coats  or  by  pressure  from  without. 

203.  As  a  general  rule,  the  low-pitched  sonorous  rhonchus 
originates  in  the  large,  the  high-pitched  sibilant  in  the  small,  the 
very  acute  hissing  in  the  minutest,  bronchi.  But  as  large  tubes 
may,  practically  speaking,  be  made  small  ones  by  disease, 
sibilation  may  and  does  occur  in  bronchi  of  second  and  third 
orders. 

204.  Crepitating  (or  crepitant)  rhonchus,  when  developed  in 
perfection,  occurs  in  puffs  more  or  less  prolonged,  but  rapidly 
evolved,  composed  of  a  variable,  sometimes  immense,  number  of 
sharp  crackling  sounds,  all  perfectly  simQar  to  each  other ; 
conveying  the  notion  of  minute  size ;  dry ;  co-existing  exclu- 
sively, except  in  rare  cases,  with  inspu-ation;  and  once 
established,  remaining  a  persistent  condition  until  superseded 
by  other  phenomena. 

The  most  accurate  comparison  which  has  been  made  between 
the  crepitant  rhonchus  and  any  other  species  of  sound  seems 
to  me  unquestionably  that  of  Dr.  Williams,  who  likens  it  to 
the  noise  produced  by  rubbing  slowly  and  firmly  between  the 
finger  and  thumb  a  lock  of  one's  hair  near  the  ear.  In  every 
respect,  both  as  regards  the  crepiti  themselves  and  the  entire  act 
of  crepitation,  the  similarity  amounts  almost  to  identity ;  but  it 
must  be  remembered  that  it  is  to  the  perfect  crepitation  of 
pneumonia,  and  to  this  alone,  that  the  comparison  is  to  be 
understood  to  refer.  Dryness  is  one  of  the  most  marked  pro- 
perties of  true  crepitation  ;  the  sensation  is  not  that  of  bubbles 
bursting,  but  rather  of  delicate  tissue  undergoing  minutest 
ruptures  with  a  crackling  noise  in  many  points  simultaneously. 
Again,   rapidity  of  evolution   is  an  important  property  of 
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crepitant  rlionchus,  and  among  other  characters  serves  to  distin- 
guish it  from  the  small  bubbling  species  :  the  crepiti  appear  to 
be  nevertheless  successively  produced  in  tissue  nearer  and  nearer 
to  the  ear.  So,  too,  persistency  is  a  feature  of  some  importance 
as  distinctive  of  crepitant  rhonchus :  other  rhonchi  are  mani- 
festly influenced  in  the  regularity  of  their  production  by  the 
occurrence  of  expectoration,  for  example ;  but  over  true 
crepitation  this  appears  to  exercise  no  immediate  control.  The 
first  eft'pct  of  a  fit  of  coughing,  indeed,  is  to  render  the  rhonchus 
more  distinct  and  abundant  even  than  before ;  deep  inspiration 
produces  the  same  effect :  under  both  circumstances  parts  of 
the  lung,  passive  in  ordinary  breathing,  are  suddenly  expanded. 

When  at  its  maximum  crepitant  rhonchus  accompanies  almost 
the  entire  act  of  inspiration ;  when  first  developed,  and  when 
about  to  be  superseded  by  blowing  respiration,  it  appears 
towards  the  close  of  inspiration  only.  Under  all  circumstances 
it  IS,  to  say  the  least,  rare  to  find  this  rhonchus  co-existent  in 
any  degree  with  expiration  ;  the  statement  that  it  may  generally 
be  heard  to  a  diminished  amount  with  this  division  of  the 
respiratory  act,  appears  to  me  to  have  originated  in  the  con- 
fusion which  long  prevailed  between  the  crepitant  rhonchus  of 
pneumonia  and  the  small  bubbling  rhonchus  of  capillary 
bronchitis. 

205.  Three  hypotheses  suggest  themselves  in  explanation  of 
the  mechanism  of  this  rhonchus.  It  may  be  caused  by  the 
bursting  of  minute  bubbles  in  the  air-cells  and  terminal  tubes  ; 
or  by  the  sudden  expansion  of  the  cells,  unfolding  with  crackling 
noise  minute  portions  of  exudation  seated  between  the  vesicles 
in  the  actual  parenchyma ;  or  by  the  mere  abrupt  unfolding  of 
the  walls  of  the  vesicles  themselves.  Now,  although  both  the 
latter  theories  may  be  plausibly  defended,  the  first,  as 
originally  taught  by  Laenuec,  appears  to  be  most  probably  the 
true  one.* 

*  The  bubbling  theory,  however,  fails  to  explain  the  limitation  of  the  rhonclius 
to  inspiration ;  while  the  second  of  those  given  above  meets  this  difficulty.  For 
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206.  And  if  tliis  tlieory  be  well  founded,  there  is  no  a  priori 
reason,  why  crepitant  rhonchus  should  not  occur  in  any  pulmo- 
nary affection,  where  fluid  may  accumulate  in  the  vesicles.  13ut 
as  matter  of  clinictd  experience  the  combination  of  rhonchal 
characters  described  is  almost  peculiar  to  the  early  stage  of 
pneumonia ;  whether  this  depends  on  any  special  qualities  of 
the  fluid  in  that  disease,  or  on  the  I'arity  with  which  the  actual 
air-cells  contain  fluid  in  any  other  affections,  is  yet  open  to 
inquiry.  I  long  indeed,  with  Laennec,  believed  fine  crepitation 
distinctive  of  pneumonia;  but  unfortunately  in  rare  instances 
(I  have  seen  two  such  within  the  last  year)  pure  oedema  of  the 
lung  does  give  crepitant  rhonchus  in  no  point  distinguishable 
from  that  of  pneumonia.  I  have  not  myself  met  with  tme 
crepitation  in  pulmonary  apoplexy,  or  in  the  common  haemop- 
tysis of  phthisis. 

207.  Crackling  rhonchus  is  dry  or  moist  in  character. 

208.  The  dt-)/  cracJding  rhonchus  is  composed  of  a  succession 
of  minute,  dry,  short,  sharp,  crackling  sounds,  few  in  number, 
rarely  exceeding  three  or  four  in  a  respiration ;  coexisting  exclu- 
sively, or  almost  exclusively,  with  inspii-ation,  though  in  very 
rare  cases  most  obvious  in  expiration,  especially  when  it  has 
existed  for  some  time ;  permanent,  in  the  great  majority  of  cases, 
after  its  characters  have  once  been  perfectly  developed,  until 
it  ceases  altogether  to  be  produced,  in  consequence  of  its 

though  the  rapid  ,md  .abrupt  unfolding  of  the  glutinous  mass  he  productive  of 
crackling  noise,  it  is  very  unlikely  that  the  comparatively  slow  and  equable 
restoration  of  the  tissue  to  its  previous  collapsed  state  would  be  thus  productive, 
— indeed  the  presumed  physical  cause  of  crepitus  has  ceased  to  exist.  On  the 
other  hand,  there  is  no  reason  why  on  the  bubbling  theory  crepitation  should 
not  as  regularly  exist,  though  not  with  the  same  loudness,  in  expiration  as  in 
inspiration.  The  air  is  presumed  in  inspiration  to  have  passed  through  a 
certain  fluid;  if  so,  it  must  repass  through  it  during  expiration,  and  assuredly 
with  a  noise  similar  in  kind,  though  less  in  degree:  when  rhonchi  are 
manifestly  produced  by  the  passage  of  air  through  liquid,  as  in  the  bronchial 
tubes  or  in  excavations,  they  attend  both  inspiration  and  expiration.  Further, 
the  nature  and  mechanism  of  pleural,  mediastinal,  and  intra-parcnchymatoui 
pieudo-rhonchi  oppose  the  first,  or  bubbling,  theory. 
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passing  into  the  moist  variety ;  and  usually  conveying  the 
impression  to  the  ear  of  being  evolved  at  a  distance  from  the 
surface. 

In  stating  that  the  dry  crackling  rhonchus,  once  perfectli/ 
developed,  remains  commonly  a  persistent  condition  until  the 
transition  into  the  moist  form  is  established,  I  wish  to  lay 
particular  stress  on  the  circumstance  of  its  being  so  developed. 
^Vhile  yet  producible  only  by  forced  respiration,  and  appearing 
only  with  an  occasional  inspiration,  it  is  liable  to  disappear  for 
a  day  or  two,  and  then  recui- ;  but  when  once  it  has  acquired 
sufficient  perfection  and  stability  to  maintain  itself  steadily 
through  a  number  of  ordinary  respirations,  it  apparently  consti- 
tutes a  persistent  state. 

This  rhonchus,  though  its  mechanism  be  unexplained,  is  of 
considerable  diagnostic  importance.  It  is  of  tolerably  frequent 
appearance  on  the  eve  of  the  softening  process  in  tubercles,  and 
fiiay  hence  be  discovered  whei'ever  that  product  exists  in  the 
first  stage.  In  the  great  majority  of  cases  it  is  found  in  the 
infra-clavicular,  or  supra-scapular  regions, — and  most  commonly 
in  the  former.  Its  natural  course  is  to  pass  into  moist  crackUng ; 
and,  according  to  M.  Fom-net,  in  cases  of  acute  phthisis,  the 
transformation  occurs  in  the  majority  of  instances  in  from,  eight 
to  twenty  days  :  in  from  twenty  days  to  two  months  and  a  half, 
or  three  months,  in  the  chronic  form  of  the  disease.  These 
statements  respecting  time  must  be  received  with  caution, 
however,  and  are  subject,  as  admitted  indeed  by  this  writer 
himself,  to  very  distinct  exceptions. 

209.  Moist  cracJcUwj, — A  rhonchus  composed  of  a  series  of 
clicking  sounds, — few  in  number, — of  moderate  size, — occurring 
during  both  respiratory  movements,  but  with  greater  regularity 
and  distinctness  of  character  in  inspiration,  and  eventually 
passing  into,  or  rather  superseded  by,  rhonchi  of  the  bubbling 
class. 

Although  this  rhonchus  may  be  very  satisfactorily  connected 
clinically  with  incipient  softening  of  tubercle,  its  mechanism  is 
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almost  as  obscure  as  that  of  tlie  dry  crackling.  It  appears 
rather  to  be  produced  in  direct  connection  with  tuberculous 
matter,  which  has  commenced  to  undergo  softening,  than  to 
constitute  a  mere  form  of  bronchial  rhouchus,  having  its  seat  in 
the  bronchi,  and  produced  by  bubbling  of  air  through  mucus. 
The  clicking  character  it  possesses,  combined  with  the  special 
nature  of  the  anatomical  conditions  which  it  is  known  to  attend, 
points  to  a  peculiarity  in  its  mechanism.  Possibly  it  originates 
in  the  interior  of  softening  tubercles  which  have  just  commenced 
to  communicate  with  the  minute  bronchi.  If  so,  its  "  con- 
version "  into  bubbling  rhonchus  would  in  reality  be  nothing 
more  than  its  being  superseded  by  that  state. 

310.  Bubbling  rhonchus  is  simple  or  hollow  in  character. 
The  simple  kind  varies  in  the  size  of  its  component  bubbles, 
which  are  small  or  large, — a  subdivision  of  clinical  significance. 

211.  In  small-sized  bubbling  (sub-crepitant)  rhonchus,  the 
component  sounds  have  a  distinctly  bubbling  character ;  they 
are  of  moderate  size  ;  humid  ;  scarcely  ever  occur  in  puffs ;  are 
evolved  with  variable  quickness,  but  rarely  with  much  rapidity ; 
are  few  in  number  and  dissimilar  to  each  other ;  occur  with 
more  or  less  irregularity ;  and  attend  both  respiratory  move- 
ments.   The  bubbles  vary  in  size  and  liquidness. 

Produced  by  bubbling  of  air  through  liquid  of  variable  con- 
sistence in  minute  bronchial  tubes,  this  rhonchus,  if  occurring 
at  both  bases  posteriorly,  indicates  idiopathic  capillary  bronchitis, 
if  at  either  apex,  tuberculous  bronchitis, — if  at  one  base  pos- 
teriorly, it  most  commonly  depends  either  on  pneumonia  in  a 
state  of  resolution,  or  on  bronchitis  attending  tubercle  of  the 
upper  lobe,  though  occasionally  connected  \vith  emphysema  in 
excess  on  the  same  side.  With  very  liquid  bubbles  it  occurs  in 
various  parts  of  the  chest  from  pulmonary  apoplexy, — at  both 
bases  posteriorly  from  idiopathic  or  post-pneumonic  oedema. 
Auscultators  are  indebted  to  M.-  Louis  for  establishing  its 
frequency,  at  both  bases,  as  a  sign  of  capillary  bronchitis. 

212.  In  the  large-sized  bubbling  x\\onc\\MS  (so-called  mucous, 
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suhmcoics,  &c.),  the  bubbles  are  of  variable  size,  but  all  materially 
larger  than  in  the  last  described  species,  variable  in  number, 
and  unequal  in  size, — distinctly  liquid,— irregular  in  recurrence, 
— modified  by  the  acts  of  coughing  and  of  expectorating,  and 
co-existing  with  both  respiratory  movements.  The  size  of  the 
bubbles  localises  the  rhoncbus  in  the  larger  or  smaller  bronchi. 

Caused  by  bubbling  of  air  through  liquid  (mucus,  serosity, 
blood,  pus)  contained  in  tubes  of  moderate  or  considerable  calibre, 
and  most  commonly  audible  towards  the  central  parts  of  the 
lungs,  this  rhonchus  attends  the  secretion-stage  of  bronchitis, 
bronchorrhoea,  dilatation  of  the  bronchi,  bronchial  haemorrhage, 
haemoptysis,  evacuation  of  pus  from  the  pleura  or  elsewhere 
through  the  bronchi,  and  occasionally,  the  suppurative  stage  of 
pneumonia. 

213.  Hollow  huhbling  rhonchus  (cavernous  or  gurgling), 
consists  of  a  limited  number  of  bubbles  of  large  size,  distinctly 
liquid,  occasionally  disappearing  for  a  time,  having  a  peculiar 
ringing  hollow  metallic  character,  and  co-existing  commonly 
with  inspiration  and  expiration, — in  some  cases  with  either 
alone, — and  associated  or  not  with  cavernous  respiration.  The 
size  of  the  bubbles  varies ;  whence  the  rhonchus  has  been  called 
amphoric,  cavernous,  and  cavermdotcs.  In  the  last  and  smallest 
there  is  distinctly  a  clear  metallic  character,  but  the  sensation  of 
hollowness  is  not  perceived,  or  at  least  imperfectly.  Cavernous 
rhonchus  may  be  sometimes  heard  at  a  distance  from  the 
patient's  chest. 

The  causes  of  temporary  cessation  of  cavernous  rhonchus  are 
— 1.  Complete  evacuation  of  the  liquid  contents  of  the  space  in 
which  it  is  produced  ;  under  these  circumstances  it  is  replaced 
by  cavernous  respiration ;  2.  Diminution  of  the  contents  to  such 
extent  as  to  bring  the  level  of  these  below  the  bronchial  opening 
or  openings  into  the  cavity  ;  3.  Absence  of  air  in  the  cavity, 
the  entire  space  being  filled  with  fluid ;  4.  Obstruction,  by 
inspissated  muco-pus  or  otherwise,  of  the  bronchi  communi- 
cating with  the  cavity;  5.  Pressure  of  the  lung  by  pleuritic 
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efifusion,* — a  rare  cause,  seeing  tliat  the  surface  of  the  excavated 
parts  is  commonly  agglutinated  to  the  costal  pleura. 

Whenever  bubbles  burst  in  ii  hollow  space  within  the  chest, 
the  resulting  clicks  resound  and  are  echoed  by  the  walls  of  that 
space, — the  harder  and  smoother  the  walla,  the  more  perfect 
the  echo  ;  the  softer  and  more  rugged,  the  less  perfect.  So 
true  is  this,  that  excavations  of  small  size,  and  surrounded 
with  even  tolerably  healthy  parenchyma,  furuish  no  real  hollow 
rhonchus, — the  bubbles  form,  but  their  clicks  are  not  echoed. 
The  common  cause  of  bubbling  is,  of  course,  the  passage  of  air 
in  and  out  of  the  excavation ;  and,  according  to  the  relative 
position  of  the  contained  fluid  and  the  communicating  bronchi, 
will  the  period  of  the  acts  of  respiration,  at  which  the  rhonchus 
is  best  heard,  vary.  The  bubbles  .may  sometimes  probably 
burst  at  the  bronchial  orifices,  and  then  echo  within  the  cavity. 
Besides  this,  a  species  of  gurgling,  resembling  cavernous 
rhonchus  somewhat,  and  becoming  metallic  in  quality,  if  the 
mouth  be  held  open,  may  be  produced  in  large  cavities  from  the 
agitation  of  their  contents  by  the  impulse  of  the  heart.f  I  have 
only  heard  this  in  the  left  lung,  but  Dr.  Stokes  has  observed  it 
in  both,  and  even  in  the  posterior  portion  of  the  right  lung, 
producing  a  "  tick  loud  enough  to  reckon  the  pulse  by."  Under 
all  circumstances  it  is  rare, — even  when  the  heart  and  cavities 
are  closely  contiguous. 

Excavations  from  tubercle  are,  of  course,  the  most  common 
anatomical  state  present ;  but  those  of  abscess,  sphacelus,  softened 
cancer,  pulmonary  apoplexy,  and  perforating  empyema,  S:c.,  as 
likewise  dilatations  of  the  bronchi,  may  be  the  seat  of  the 
phenomenon. 

214.  Dri/  crepitant  rhonchus  with  large  bubbles,  "  observed 
only  during  inspiration,  conveys  the  impression  as  of  air  entering 
and  distending  lungs  which  had  been  dried,  and  of  which  the 
cells  had  been  very  unequally  dUated,  and  entirely  resembles 

*  Stafford,  Consumption  Hospital,  Cliclsca,  in  "Lancet,"  July,  1844. 
+  Jamicson,  U.  C.  II.,  Males. 
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the  sound  produced  by  blowing  into  a  dried  bladder."  Such,  is 
Laeimec's  descriptioa  of  a  "  rhoncbus "  which  he  believed 
peculiar  to  emphysema,  pulmonary  and  interlobular ;  the  phe- 
nomenon is  excessively  rare,  and  cannot  be  correctly  spoken  of 
as  a  rhonchus, — it  is  rather  a  form  of  respiration,  distinguished 
by  dryness  and  crispness,  and  is  totally  wanting  in  bubbling 
character.  It  mainly  indicates  the  existence  of  dry  distended 
pouches  under  the  pulmonary  pleura, — the  most  advanced 
condition  of  pulmonary  emphysema.  In  the  few  instances  in 
which  I  have  heard  the  sound,  it  was  transitory.* 

215.  Under  the  title  of  consonating  Skoda  describes  a  rhonchus, 
clear,  high-pitched  and  unequal-bubbled,  accompanied  with 
resonance,  which  is,  however,  neither  metallic  nor  amphoric.  It 
is  found  along  with  bronchial  breathing  and  bronchophony,  and 
generally  signifies  pneumonia  or  tuberculous  infiltration.  This 
description  would  answer  to  bubbling  rhonchus,  produced  in 
tubes  surrounded  by  solid  tissue.  That  a  rhonchus,  produced 
in  one  part  of  tbe  air-passages,  can  be  reinforced  by  consonance, 
to  an  amount  clinically  appreciable,  in  another  and  distant  one, 
remains,  I  think,  to  be  proved.  Nor  do  I  find  that  Skoda  gives 
any  satisfactory  rules  by  which  the  alleged  dependence  of  a 
rhonchus  on  consonance  can  be  established  during  life. 

216.  {b)  Adventitious  sounds  originating  in  the  lung-substance 
{pulmonary  pseudo-rlioncld).  If  individuals,  whose  lungs  are 
healthy,  or  diseased  only  at  the  apices,  and  whose  breathing  is 
habitually  calm,  are  made  suddenly  to  respire  deeply,  a  peculiar, 
fine,  dry  crepitation,  accompanying  inspiration  only,  may  often 
be  detected  at  the  bases  posteriorly.  But  after  two  or  three, 
or  at  most  five  or  six,  acts  of  respiration,  it  totally  disappears. 
This  pseudo-rhonchal  sound  seems  to  depend  on  the  sudden 
and  forced  unfolding  of  air-cells,  which  are  unaiiected  by  the 
calm  breathing  habitual  to  the  individual ;  and  its  only  import- 
ance arises  from  the  possibility  of  confounding  it  with  crepitant 
rhonchus. 

*  Hayes,  U.  C.  II.,  Females,  vol.  v.  p.  24. 
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Here  we  liave  a  minor  degree  of  the  phenomenon  observable 
in  the  same  regions,  when  any  considerable  portion  of  the  base 
of  the  lung  is  under  the  influence  of  persistent  pressure  from 
tumors  or  enlarged  abdominal  organs. — I  mean  the  pulmonary 
compression  pseudo-rhonchus,*  which  consists  of  a  series  of 
fine,  very  dry  crepiti,  evolved  at  a  peculiarly  slow  and  drawling 
pace,  variable  in  number,  but  generally  very  numerous,  and 
commencing  towards  the  close  of  inspiration,  or  in  some  cases 
apparently  when  this  movement  has  almost  ceased. 

217.  This  sound  of  unfolding  lung  varies  in  quality,  if  the 
lung  be  diseased.  Thus,  in  a  case  of  arrested  phthisis,  at  the 
apex  of  the  lung,  where,  nine  months  before,  softening-signs 
were  most  manifest,  I  have  recently  found  dulness  under  per- 
cussion, feeble  bronchial  breathing,  and  a  deep-seated  creaking 
sound  accompanying  inspiration :  in  all  probability  the  unfold- 
ing of  induration-matter  in  the  lung  is  the  cause  of  this  sound. 
I  have  repeatedly  observed  this  sign,  without  having  traced  the 
progress  of  its  development  so  well  as  in  this  instance. 

218.  (c)  Adventitious  sounds  in  tJie  pleurce. — ^Daily  experience 
proves  that  the  collision  of  the  opposite  laminae  of  each  pleura, 
dui-ing  inspiration  and  expiration,  is  not  in  the  healthy  state 
productive  of  appreciable  sound.  Experiments  upon  the  lower 
animals  might,  were  this  necessary,  be  referred  to  in  confirmation 
of  the  fact.  This  noiselessness  of  movement  of  the  pleural 
surfaces  upon  each  other  depends  upon  their  perfect  smoothness 
and  slight  humidity  ;  when  these  conditions  become  changed  by 
disease,  their  gliding  motion  is  attended  by  different  modifications 
of  sound,  varying  with  the  nature  and  amount  of  the  existing 
anatomical  change.  While  these  different  sounds  all  agree  in 
being  produced  by  friction,  some  of  them,  also,  convey  this 
sensation  to  the  observer,  and  are,  therefore,  commonly 
designated  as  pleural  friction-sounds. 

*  Clinic.ll  Lectures,  loc.  cit.  p.  525,  in  rase  of  enlarged  liver ;  also  in  case 
of  enlarged  spleen,  .  .  .  Dujardin,  U.  C.  II.,  Males,  vol.  v.  p.  1.05. 
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219!  Pleural  friction-sound  consists  either  of  a  single,  or, 
more  commonly,  of  a  series  of  abrupt  jerking  sounds,  few  in 
number,  and  mauifestly  superficial  in  seat :  it  is  audible  over  a 
variable,  but  usually  limited,  extent  of  sui-face ;  persistent  or 
intermittent ;  of  variable,  but  commonly  more  or  less  consider- 
able diu'alion ;  ranging,  in  point  of  intensity,  from  a  scarcely 
audible  noise  to  one  of  extreme  loudness ;  attended  with  a 
sensation  of  dryness  :  almost  invariably  heard  in  inspiration, 
and  habitually,  but  by  no  means  always,  more  intensely  deve- 
loped with  that  movement ;  most  frequently  accompanying  both 
inspiration  and  expiration,  seldom  expiration  alone  ;*  produced 
with  ordinary  respiration,  or  developed  only  after  coughing,  or 
by  deep  inspiration ;  in  strongly-marked  cases  attended  with 
fremitus  palpable  to  the  hand,  and  perceptible  to  the  patient, 
and  sometimes  increased  by  pressure  with  the  stethoscope. 
Calm,  may  give  more  Mction  than  forced,  respiration. f 

220.  The  modifications  of  intensity  and  special  character  of 
friction-sound  justify  the  establishment  of  four  varieties:  grazing; 
rubbing;  grating;  creaking;  peculiarity  of  rhythm  founds 
another  variety,  the  rumbling. 

221.  The  grazing  variety,  the  most  delicate  form  of  friction,  is 
usually  a  single  sound ;  audible  over  a  very  limited  extent  of 
surface  ;  occurring  with  an  occasional  respiration  only  ;  remark- 
able for  mobility  ;  more  rapidly  evolved,  and  of  less  duration 
than  the  other  varieties  ;  dry  and  limited  strictly  to  inspiration. 
Varying  from  hour  to  hour,  it  may  be,  in  precise  site,  this 
variety  is  almost  peculiar  to  the  dry  period  of  pleurisy,  occurring 
rarely  at  the  absorption-period,  and  is  mostly  met  with  in  the 
phthisical  form  of  that  inflammation.  In  primary  idiopathic 
pleuritis  it  is  very  rarely  to  be  detected,  because  the  period  of 

*  Clanscy,  U.  C.  II.,  Males,  vol.  viii.  p.  73.  Total  limitation  to  expiration 
is  of  temporary  duration.  Friction  sound  may  also  bo  most  prolonged,  and 
consist  of  the  greatest  number  of  jerks  in  expiration,  e.  g.,  Humbert,  U.  C.  H., 
Males,  vol.  ix.  p.  U  ;  Bassett,  U.  C.  H.,  Females,  vol.  vii.  p.  226. 

t  Bassett,  U.  C.  H.,  Females,  vol.  vii.  p.  229. 
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its  existence  has  usually  passed  away  before  the  chest  is  sub- 
mitted to  examination.  In  cases  of  intercurrent  pleurisy,  where 
the  patient  has  been  under  treatment  for  the  primary  disease, 
a  better  opportunity  is  afforded  of  establishing  its  existence. 
Another  source  of  difficulty  in  its  detection,  even  in  tuberculous 
cases,  is  the  shortness  of  its  duration  :  a  single  day  suffices  for 
its  production,  development,  and  termination ;  and  this  series 
of  changes  may,  as  I  have,  though  rarely,  observed,  be  accom- 
plished several  times  successively  in  the  course  of  a  few  days. 

The  ordinary  seats  of  grazing  friction  are  the  infra-mammary, 
infra-axillary,  and  infra-scapular  regions ;  I  have  not  yet  satisfied 
myself  of  its  existence,  either  in  the  supra-spinata,  supra-cla- 
vicular, or  infra-clavicular  regions :  probably  it  is  masked  in 
these  vicinities  by  the  louder  morbid  sounds  usually  present. 
The  sign  is  not  only  of  clinical  but  of  pathological  iuiportance, 
because  it  has  helped  to  connect  the  fugitive  chest-pains  of 
phthisis  with  local  and  evanescent  pleurisy. 

223.  The  rulb'mg  variety,  a  more  advanced  type  of  friction, 
consists  of  a  series  of  jerking  sounds,  rarely  exceeding  three 
or  four  in  number ;  is  audible  over  a  tolerable  extent  of  surface, 
provided  the  necessary  condition  of  motion  of  the  lung  exist ;  of 
rather  considerable  duration,  slowly  evolved,  attends  both  inspi- 
ration and  expiration,  and  is  more  frequently  than  other  varieties 
attended  with  friction-fremitus.  It  occurs  in  acute  pleurisy, 
at  the  periods  of  plastic  exudation,  and  of  absorption,  being 
more  frequently  detected  at  the  latter.  The  mechanism  of 
friction-sound  causes  a  difficulty  in  conceiving  its  production, 
where  great  liquid  effusion  is  present  in  the  pleura ;  and  ordinary 
experience  is  in  accordance  with  ci  priori  considerations — the 
two  conditions  are  not  observed  to  coexist.  Dr.  Stokes  was, 
however,  the  first  to  mention  a  case  in  which,  though  great 
and  universal  dulness  of  the  side  existed,  friction  phenomena 
were  audible,  and  even  perceptible  to  the  patient  in  the  postero- 
inferior  and  lateral  portions  of  the  chest :  "  they  may  tiien,"  he 
infers,  "  coexist  with  extensive  liquid  effusion."    There  is  one 
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source  of  fallacy  in  siicli  cases  ;  supposing  them  to  have  reached 
he  period  of  absorption,  the  fluid  might  have  been  nearly 
amoved,  and  yet  the  condensation  of  the  superficial  strata  of 
he  lung,  combined  with  an  accumidation  of  plastic  exudation- 
uatter,  been  sufficient  to  produce  extensive  and  marked  dulness. 
NOW,  under  such  circumstances,  the  production  of  friction- 
ihenomena  would  have  been  inevitable.  However,  the  retention 
)f  some  portion  of  the  lung's  surface  in  tolerably  close  proximity 
0  the  costal  pleura,  by  means  of  adhesions,  also  renders  the 
)voduction  of  friction-sound  possible,  although  a  considerable 
luantity  of  fluid  be  present  in  the  pleura.  M.  Fournet  states 
liat  he  once  ascertained  the  coexistence  of  these  three  condi- 
ions;  audi  presume  that  three  examples  I  have  myself  observed 
if  coexistent  friction-sound,  and  general  effusion-signs,  wei"e 
hus  explicable.  Effusion-signs  may  be  evident  in  the  back, 
nd  friction-signs  in  front ;  this  is  common. 

Laennec  described  friction-sound  as  an  attendant  upon,  and 
ne  of  the  most  important  diagnostic  signs  of,  interlobular 
mphysema ;  while  he  made  no  mention  of  its  existence  in 
leurisy.  The  experience  of  his  followers  has  reversed  the 
onnection  which  Laennec  sought  to  establish  :  it  is  now 
elieved  that  emphysema  of  any  anatomical  form  is  as  incapable 
f  producing  friction -signs,  as  pleurisy  is  indubitably  their 
ommon  cause.  Andral,  Louis,  Stokes,  Fournet,  and  other 
Titers,  agree  in  denying,  either  directly  or  by  inference,  that 
he  collision  of  subpleural  vesicles,  or  of  pulmonary  septa 
endered  prominent  by  infiltration  of  air,  against  the  opposite 
leura,  is  an  observed  cause  of  friction-sound.  Such  was  the 
pinion  which  I  held  upon  the  point  also  ;  and  I  still  believe 
liat  we  want  the  anatomical  proof  of  the  phenomenon  being 
lius  generated.  But  from  some  cases  I  have  met  with  of  very 
(Ivanced  emphysema,  manifestly  attended  with  a  low  degree  of 
ibbing-sound  at  the  postero-inferior  part  of  the  chest,  where 
ibpleural  vesicles  are  very  commonly  developed,  and  presenting 
cither  signs  nor  symptoms  indicative  of  pleurisy,  I  am  induced 

a  2 


124     PHYSICAL  EXAMINATION  OP  THE  LUNGS. 


to  think  that  Laennec's  belief  respecting  the  occurrence  of 
friction-signs  in  some  forms  of  emphysema  was  not  erroneous.*' 
Upon  referring  to  certain  cases  in  my  possession  of  individuals 
dying  with  extensive  infiltration  of  air  under  the  pleura,  I  find 
the  existence  of  friction-sound  during  life  noted,  and  certainly 
not  a  syllable  respecting  exudation-matter  in  the  pleura  among 
the  details  of  the  post-mortem  examination.  I  can  scarcely 
think  that  so  obvious  an  appearance  as  this  would  have  been 
forgotten,  had  it  existed.  These  cases,  too,  are  perhaps  deserving 
attention,  because  collected  at  a  period  when  I  had  a  precon- 
ceived notion  against  the  possibility  of  friction-sounds  being 
evolved  in  the  manner  now  referred  to.  It  is  true.  Dr.  Stokes 
maintains  their  evolution  under  the  circumstances  to  be  physi- 
cally impossible.  "  It  is  only,"  he  observes,  "  when  the  surfaces 
are  rendered  dry  by  an  arrest  of  secretion,  or  roughened  by  the 
effusion  of  lymph,  that  their  motions  produce  sounds  perceptible 
to  the  ear."  But  this  remark,  which  is  perfectly  just,  if  applied 
to  these  surfaces  when  holding  to  each  other  their  natural 
relation  of  simple  approximation  without  mutual  pressure,  begs 
the  question  at  issue  when  applied  to  pleural  laminae,  one  of 
which  presents  elevations  on  its  surface  necessai-ily  productive  of 
some  slight  pressure  against  the  other. 

223.  The  grating  variety  conveys  the  sensation  indicated  by 
its  name ;  and,,  except  in  respect  of  its  greater  sharpness,  is 
characterised  as  the  last  variety.  It  may  occur  at  the  period  of 
absorption,  with  or  withoiit  retraction  of  the  chest,  and  occasion- 
ally that  of  exudation.  It  sometimes  indicates  that  the  exuda- 
tion-matter is  laid  down  in  the  granular  form ;  and  may  be 
produced  by  sub-pleural  miliary  tubercles,  causing  superficial 
prominences. 

224.  The  creaking  variety  is  suggestive  of  the  noise  produoeB 
by  the  creaking  of  new  leather  of  moderate  hardness ;  in  other 
respects  it  resembles  the  rubbing  variety,  with  which  it  has  a 

*  I  have  (Hayes,  U.  C.  H.,  Females,  vol.  v.  p.  2.5,)  distinctly  observed 
tliem  in  the  niamaiary  region. 


'mm 


227.  TW  M«Mii  «f  wiifirjtMia  it^  «f  <Mf*e,  Hat  mtmatf 

iM«a4k«  «<  fleani  fntiim  mtmi ;  Vnt,      fint  artiwJ  ft^ 

nrwt,  prodaee  it.  The  itjlli  «f  aiiftiTj  fltMol  MdiMi 
Ai!»k«  vitk  the  Mmaewu of  Rapwalioa;  tibal  «f  dbe  nnetf. 


126     PHYSICAL  EXAMINATION  OF  THE  LUNGS. 


generated  by  cardiac  impulse,  agrees  with  the  heart's  move- 
ments;  hence  a  difficulty,  elsewhere  considered  [473],  in  deter- 
mining on  the  pericardial  or  really  pleural  origin  of  such  friction. 

228.  Pleural  Fseudo-rlioncJd. — In  the  winter  of  1842, 1  made 
the  following  observation: — In  a  male  adult  presenting^^the  most 
evident  signs,  both  in  front  and  behind,  of  a  cavity  at  the  left 
apex,  an  extremely  abundant  medium-sized  rhonchus  occurring 
almost  in  puflTs,  and  having  the  liquid  bubbling  character  in 
a  most  marked  manner,  was  day  after  day,  during  the  week 
previous  to  death,  detected  in  the  entire  height  of  the  left  side 
posteriorly.  The  rhonchus  was,  however,  distinctly  more 
abundant  and  more  liquid,  as  noted  in  writing  during  life, 
in  the  upper  scapular  and  upper  part  of  the  lower  scapular 
regions,  than  elsewhere.  As  the  patient  was  anasarcous  to 
a  high  degree,  the  urine  albuminous,  and  as  he  constantly  lay 
on  the  left  side,  the  explanation  of  the  rhonchus  naturally  sug- 
gesting itself  was,  that  it  depended  on  oedema  of  the  pulmonary 
tissue  generally,  but  most  marked  at  the  apex,  and  there  of 
course  affecting  tissues  lying  between  the  cavity  and  the  surface 
of  the  lung.  At  the  post-mortem  examination,  however,  I  found 
this  explanation  was  inadmissible ;  for  the  thin  lamella  of  tissue 
between  the  cavity  and  the  surface  was  as  hard  as  cartilage,  and 
contained  not  a  particle  of  serosity ;  nor  was  the  organ  in  any 
part  distinctly  infiltrated  with  fluid,  being,  on  the  contrary, 
particularly  dry  from  its  excessive  induration.  But  all  along  the 
posterior  surface  of  the  pulmonary  pleura  there  appeared,  in 
addition  to  ordinary  dense  pseudo-membrane,  a  quantity  of  fine 
adventitious  cellular  tissue,  abundantly  infiltrated  with  liquid. 
Masses  of  some  size  were  formed  from  place  to  place  by  the 
accumulation  of  fluid  in  the  meshes  of  this  cellular  tissue,  and  it 
was  observed  by  those  present,  who  had  not  seen  the  patient 
during  life,  that  they  were  much  larger  than  elsewhere  at  the 
apex.  There  was  no  air  either  in  the  cavity  of  the  pleura,  or 
intermixed  with  the  serosity.  Now,  although  it  was  possible 
to  suggest  another  explanation,  it  seemed  most  reasonable  to 
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suppose,  under  the  circumstances,  that  the  rhonchal  sound  was 
actually  produced  in  the  masses  of  infiltrated  tissue  referred  to, 
and  therefore  outside  the  lung,  and  independently  of  air. 

Subsequent  experience  has  amply  proved  the  correctness  of 
this  explanation,  and  showu  that  moist  sounds,  rhonchoid  in 
properties,  are  producible  whenever  adventitious  tissue  Avithin 
the  pleura  is  infiltrated  with  serosity,  and  the  movements  of  the 
chest  continue  free.  The  sounds  occur  in  two  forms,  squashy 
and  crackling.  The  character  of  the  first  is  represented  by  its 
name,  and,  coupled  with  the  sensation  of  extremely  superficial 
site,  sufiices  for  its  diagnosis.*  The  crackling  form,  in  itself 
indistinguishable  from  some  conditions  of  subcrepitant  rhonchus, 
may  be  diagnosticated  by  the  coexistence  of  friction-sounds, 
constant  or  occasional,  and  by  its  being  unafi'ected  by  coughing. 
Mere  moisture  in  plastic  matter  within  the  pleura  seems  enough 
to  give  a  rhonchoid  character  to  friction-sound. 

229.  (d)  Adventitious  sounds  in  the  mediastina. — Crepitation, 
inspiratory  and  expiratory,  of  variable  degi'ees  of  dryness, 
abundance,  and  size,  audible  in  forced  respiration  only,  or  in 
calm  breathing,  constant  or  intermittent,  disappearing  after  a 
few  chest-expansions,  or  continuing  through  a  long  examination, 
is  sometimes  to  be  discovered  over  the  sternum,  generally  or  par- 
tially, while  it  is  completely  wanting  over  the  contiguous  portions 
of  lung.  No  symptoms  of  any  kind  necessarily  attend  this  state.f 

How  is  it  produced  ?  When  the  cellular  tissue  is  infiltrated 
with  serosity  and  air,,  the  production  of  such  sound  through  the 
movements  of  the  chest  is  quite  intelligible.  I  observed  the  fact 
in  a  remarkable  case,  where  air  was  infiltrated  into  the  medias- 
tina, through  perforation  of  the  cesophagus  and  pericai-dium, 
effected  in  the  attempt  to  swallow  a  knife.  J  But  whether  the 
presence  of  air  be  absolutely  requisite,  I  do  not  know  as  matter 

*  The  precise  spot  where  infiltrated  false  membrane  exists  may  be  pointed 
out  during  life  by  this  sound  :  e.  g.  cases  of  Griffiths,  U.  C.  II.,  Males,  vol.  ii., 
p.  183 ;  and  Donovan,  U.  C.  II.,  Males,  vol.  ii.  p.  202. 

t  Scott,  U.  C.  H.,  Males,  July  23,  1850. 

X  Ramo  Samee,  Univ.  Coll.  Mus.,  No.  3859. 
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of  experience.  This  pseudo-rhonchua  derives  its  clinical  interest 
from  the  likelihood  of  its  being  mistaken  (as  it  has  actually 
been)  for  the  crepitant  rhonchus  of  marginal  pneumonia. 

230.  (e)  Adventitious  sounds  in  the  thoracic  parietes. — 
Various  sounds  generated  in  the  framework  of  the  thorax  and 
its  integuments  by  the  breathing  movements,  aided  or  not  by 
pressure  of  the  stethoscope,  derive  interest  from  the  chance  of 
their  being  confounded  with  intra-thoracic  sounds, — a  chance 
not  unfrequently  realised.  There  is  scarcely  a  form  of  pulmonary 
morbid  sound  that  may  not  be  thus  simulated. 

231.  Pseudo-crepitation  will  occur,  if  the  stethoscope  be 
accidentally  placed  over  hair  on  the  surface, — in  a  less  deceptive 
form,  if  the  subcutaneous  cellular  tissue  be  emphysematous. 
The  crepitus  of  a  fractured  rib  has  been  mistaken  for  the 
rhonchus  of  pneumonia. 

231*.  Creaking  sounds  are  sometimes  heard  about  the 
cartilages,  probably  from  interstitial  dryness,  as  they  are  by  far 
most  common  in  aged  persons ;  I  have  known  these  mistaken 
for  creaking  pleural  friction-sound. 

232.  A  moist  rhonchoid  sound,  perfectly  resembling  fine 
bubbling,  is  often  audible,  when  the  integuments  are  infiltrated 
with  serosity.  This  anasarcous  sound  may  disappear  totally, 
when  the -subjacent  fluid  has  been  completely  pressed  aside  by 
the  end  of  the  stethoscope. 

283.  Pseudo-friction  sound  is  also,  though  less  frequently, 
producible  by  anasarca  of  the  chest-walls.  The  imitation  may 
be  distinguished  from  the  reality  by  its  being  limited  to 
cedematous  spots,  by  its  existing  in  the  abdominal  as  well  as  the 
thoracic  walls,  by  its  not  being  perfectly  synchronous  with  the 
respiration-movements,  and  by  its  disappearing  after  steady 
pressure  with  the  stethoscope.* 

A  sound,  imitative  of  intra-thoracic  friction,  may  be  produced 
by  the  movements  of  the  scapula  in  breathing, — ^probably  when 

•  Peculiarities  all  of  tbem  observed  in  the  case  of  J.  Morris,  U.  C.  H., 
Males,  vol.  vii.  p.  1S9. 
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tlie  cellular  tissue  betvveea  that  bone  and  the  chest-wall  is 
unusually  dry.  When  occurring  in  the  upper  fossa,  it  simulates 
somewhat  the  cogged- wheel  rhythm  [186].  At  either  fossa  it 
is  removable  by  a  few  brisk  movements  of  the  arm. 

234.  The  muscular  actions  going  on  in  the  chest-wall  give 
rise  in  some  persons  to  a  peculiar  buzzing  rumbling  sound  ;  its 
amount  does  not  appear  to  be  directly  as  the  muscularity  of  the 
individual.  It  is  increased  by  efforts  of  all  kinds, — as  for 
instance,  that  of  maintaining  an  uncomfortable  posture ;  it  is 
continuous,  not  rhythmical  with  respiration ;  and  rather  in- 
creases, than  diminishes,  in  intensity  when  the  breath  is  held. 
It  may  in  some  spots  be  removed  by  putting  the  muscles  in 
a  state  of  relaxation ;  but  in  the  infra-axOlary  regions,  where  it 
is  sometimes  highly  marked,  cannot  be  thus  arrested. 

235.  According  to  th.e  site  of  various  of  the  sounds  now 
passed  in  review,  they  may,  without  due  care,  be  taken  for 
evidences  of  pleurisy,  pericarditis,  pneumonia,  cedema  of  the 
lung  or  phthisis. 

236.  (/)  Adventitious  sounds  produced  in  neiglihouring  organs. 
— Very  little  care  will  prevent  the  rhonchoid  noise,  caused  by 
swallowing  saliva,  and  by  intestinal  borborygmi  from  being  mis- 
taken for  intra-pulmonary  sounds.  In  cases  of  great  gaseous 
distension  of  the  stomach,  the  bursting  of  bubbles  within  that 
organ  may  simulate  amphoric  rhonchus  with  echo  and  metallic 
tinkling :  the  percussion-sound  will  at  the  same  time  be  exten- 
sively amphoric,  but  not  tympanitic,  in  the  left  inferior  regions ; 
but  there  will  be  no  amphoric  breathing,  and  the  act  of  swal- 
lowing fluid  will  immediately  increase  the  rhonchoid  sounds. 

§  II. — The  Resonance  of  the  Voice. 

I. — IN  HEALTH. 

237.  The  particular  rules  for  performing  auscultation  of  the 
voice  are  not  numerous.     The  most  essential  point  is,  that 

G  3 
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its  pitch,  intensity,  and  tone  be  the  same,  while  different 
points  of  the  chest  are  examined.  Now  this  uniformity  can 
only  be  insured  by  causing  the  patient  to  repeat  monotonously  i 
the  same  word  or  syllable :  even  slight  inflection  of  tone  may 
modify  the  resonance ;  and  variation  in  the  class  of  consonants 
pronounced  will  have  even  more  certainly  the  same  effect. 

338.  Generally  speaking,  the  patient's  utterance  should  be 
loud,  while  the  vocal  resonance  is  examined  ;  but  in  the  auscul- 
tation of  the  voice  over  caverns,  the  most  decisive  information 
is  sometimes  obtained  from  the  whisper,  beyond  which  the  ; 
patient  is,  in  the  advanced  stages   of   tuberculous  disease,  \ 
frequently  unable  to  raise  his  tone.  ! 

239.  The  stethoscope  should  be  laid  firmly  upon  the  surface,  | 
and  the  ear  similarly  applied  to  the  instrument,  but  without  any  ■ 
degree  of  forcible  pressure ;  if  either  be  too  lightly  applied,  a 
tremulous  bleating  character  may  be  given  to  the  resonance ;  if 
too  forcibly,  the  distinctness  of  this  is  diminished.  It  is  scarcely 
necessary  to  add,  that  the  instrument  should  be  used  in  precisely 
the  same  manner  and  in  precisely  corresponding  spots  upon  both 
sides  of  the  thorax.  The  condition  known  as  exaggerated  reso- 
nance is  perhaps  more  accurately  appreciable  by  means  of  imme- 
diate than  mediate  auscultation ;  all  other  unnatural  states  of 
vocal  resonance  are  more  satisfactorily  and  distinctly  ascertained 
with  the  stethoscope. 

In  examining  certain  regions,  great  care  must  be  used  both  in 
the  manner  of  applying  the  instrument  and  in  drawing  inferences 
from  the  results  obtained ;  the  chief  of  these  regions  are  the 
post-clavicular,  the  upper  sternal,  and  the  inter-scapular.  The 
vicinity  of  the  trachea  or  large  bronchi  is,  without  such  care, 
liable  to  mislead  the  observer,  on  account  of  the  naturally 
greater  resonance  to  which  that  vicinity  gives  rise.  When  the 
post-clavicular  space  is  examined,  especially  its  inner  part,  the 
stethoscope  should  be  held  as  nearly  as  possible  parallel  to  the 
trachea. 

340.  If  the  stethoscope  be  applied  over  the  larynx  or  trachea 
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of  a  healthy  individual  while  speaking,  the  voice  is  transmitted, 
imperfectly  articulated,  through  the  instrument  to  the  ear,  with 
a  degree  of  force,  loudness,  and  concentration  so  great,  that  the 
experiment  may  be  productive  of  actual  pain  to  the  observer, 
especially  if  the  voice  examined  be  grave  and  powerful.  The 
same  transmission  of  the  voice  occurs  at  the  lateral  parts  of  the 
neck,  and  even  over  the  spinous  processes  of  the  vertebrae  behind, 
but  with  less  intensity  than  on  the  middle  line  in  front.  The 
resonance  of  the  voice  heard  in  these  situations  is  called  natural 
laryngophony  and  tracJieophony .  At  the  upper  part  of  the 
sternum,  on  the  middle  line,  the  ^'ocal  resonance  is  considerably 
weaker ;  towards  the  edges  of  the  same  part  of  that  bone  a  still 
further  diminution  is  perceptible,  and  the  resonance  is  here 
reduced  to  the  state  called  natural  hroncliopTiony .  The  sound 
is  now  more  diffused,  its  articulation  very  imperfect,  its  quality 
like  that  of  the  voice  heard  through  a  speaking-trumpet ;  it  also 
appears  to  be,  as  it  actually  is,  produced  at  a  greater  distance, 
and  no  longer  seems  to  strike  directly  against  the  ear.  This 
species  of  resonance  is  also  observable  posteriorly  on  the  middle 
line  over  the  division  of  the  trachea,  and  on  either  side  of  that 
division  between  the  spines  of  the  scapula;.  Over  the  parietes 
of  the  chest,  with  the  exception  of  the  parts  just  referred  to,  the 
natural  resonance  of  the  voice  amounts  to  no  more  than  an 
obscure  buzzing,  unattended  with  any  approach  to  articulation, 
and  appearing  to  reach  the  ear  from,  rather  than  to  originate 
at,  a  certain  depth  within  the  chest,  and  from  an  indeterminate 
extent  of  surface :  in  many  persons  even  this  obscure  buzzing  is 
wholly  deficient. 

241.  The  intensity  and  quality  of  this  natural  resonance 
are  modified  by  certain  circumstances  altogether  independent  of 
disease.  Thus,  the  natural  resonance  is  cceteris  paribus  marked 
in  proportion  to  the  graveness  of  the  voice.  This  statement  is 
only  true  of  intensity,  however  ;  there  is  no  greater  tendency  to 
concentration  or  articulation  of  the  sound  when  the  voice  is 
grave  than  when  it  is  shrill :  Secondly,  vocal  resonance  is,  as  a 
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corollary  from  the  last  proposition,  more  marked  in  males  and 
in  adults  than  in  females  and  in  children;  it  is  also  more  marked 
in  aged  persons  than  in  adults,  probably  on  account  of  the 
thickening  and  hardening  of  the  bronchi  in  old  age  :  Tliirdly,  the 
quality  of  the  resonance  varies  with  the  quality  of  the  speaking 
voice ;  thus  in  people  of  advanced  age  it  is  very  commonly 
tremulous  and  bleating :  Fourthly,  the  resonance  is  more 
strongly  developed,  the  larger  the  chest,  and  the  less  loaded  its 
walls  with  fat  and  muscle :  Eifthly,  it  is  stronger  in  front  than 
behind,  with  the  exception  of  the  interscapular  region  ;  and  at 
the  upper  than  the  lower  parts  of  the  thorax :  Sixthly,  as  first 
stated  by  Dr.  Stokes,  its  intensity  is  greater  on  the  right  side 
generally  than  the  left, — a  fact  chiefly  significant,  as  noticed  by 
Sir  James  Clark  and  M.  Louis,  under  the  clavicles  and  in  the 
interscapular  regions  ;  there  is  no  resonance  over  the  superficial 
cardiac  region,  nor  over  the  hepatic  surface  below  the  sixth  rib: 
Seventhly,  the  intensity  of  vocal  resonance,  as  of  the  respiratory 
sounds,  varies  much  in  persons  apparently  presenting  the  same 
physical  conditions  for  its  development ; — hence  the  danger  of 
drawing  any  inference  directly  from  the  state  of  vocal  resonance 
in  a  given  portion  of  the  chest ;  it  is  only  by  the  application  of 
the  principle  of  comparison  of  the  two  sides  that  any  safe  result 
can  be  obtained,  due  allowance  also  being  made  for  their  natural 
differences. 

241*.  The  want  of  uniformity  between  vocal  resonance  and 
vocal  fremitus  has  ali-eady  been  spoken  of  [43]. 

II. — IN  DISEASE. 

242.  The  signs  derived  from  modified  vocal  resonance  are 
uncertain  in  character  and  obscure  in  theory,  and,  though  occa- 
sionally not  devoid  of  clinical  signification,  hold,  as  a  rule,  a  very 
low  place  among  physical  aids  to  diagnosis. 

243.  The  natural  vocal  resonance  may  be  diminished  or 
increased  in  intensity,  without  or  with  alteration  in  quahty.  Its 
perversions  may  be  arranged  thus  : 
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^.   .  .  ,    ,  .        .      r  Weak 
Diminished  intensity  i  „  , 
L  Suppressed 


Exaggerated 

r  Simple 


I  [  Simple 

Increased  intensity     <^  Bronchophony  <  Pectoriloquous-amphoric. 
L  L  ^gophonic. 

iii.  Diminution  of  resonance  varies  between  weakness  and 
suppression.  JFeak  resonance,  as  its  name  implies,  signifies  a 
state  in  which  the  vocal  resonance  is  distinctly  less  marked  than 
natural ;  commonly  spoken  of  as  rare,  it  is  really  of  frequent 
occm-rence.  Thus  in  the  dilatation-period  of  liquid  and  aeriform 
effusion  into  the  pleura,  in  cases  of  obstructed  main  bronchus, 
even  in  solidification  of  the  lung,  and  when  excavations  have 
formed,  the  corresponding  resonance  may  be  temporarily  weaker 
than  natural. 

245.  Suppressed  resonance  means  that  rare  condition  in  which 
all  transmission  of  the  voice  to  parts  of  the  surface,  where 
naturally  perceptible,  has  ceased ;  no  audible  sound  being 
conveyed  there.  Impairment  of  vocal  resonance  exists  in 
emphysema ;  and  in  pneumothorax,  simple  or  fistulous,  actual 
suppression  may  occur.  But  neither  of  these  conditions  is 
constant :  in  emphysema  the  resonance  may  be  extra-powerful. 
Simple  pneumo-thorax  is  so  rare,  that  we  have  little  opportunity 
of  substantiating  its  signs,  and  special  peculiarities  occur  in  the 
fistidous  variety.  During  the  dilatation-period  of  pleuritic 
effusion  the  resonance  may  be  weakened  even  to  suppression. 

246.  Increased  resonance  presents  itself  in  the  forms  of 
exaggerated  resonance  and  bronchopJiony,  which  are  little  more 
than  forms  of  each  other.  The  intensity  of  sound  in  the  former 
undergoes  simple  increase;  in  the  latter  there  is,  besides,  just  as 
in  the  natural  resonance  over  the  main  bronchi,  a  greater  con- 
centration of  sound  :  the  former  may  be  considered  a  diffused 
bronchophony;  the  latter  a  concentrated  resonance  of  exagge- 
rated force.  In  bronchophony  the  sound  is  also  clearer,  and 
more  distinct ;  unattended  with  distinct  articulation  ;  and  occa- 
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sionally  producing  a  quivering  sensation  in  the  ear  of  the 
observer.  Both  are  usually  constant  phenomena,  so  long  as 
they  exist ;  that  is,  produced  every  time  the  patient  speaks. 
The  ai-ea  of  bronchophony  may,  or  may  not  be,  sharply  defined  ; 
in  other  words,  the  transition  from  the  most  distinct  bron- 
chophony to  the  natural  resonance  may  be  sudden ;  or,  as  is 
more  common,  a  gradual  diminution  of  the  phenomenon  is  trace- 
able. In  quality  it  may  be  metallic,  sniffling,  or  partake, 
chiefly  in  aged  persons,  of  the  tremulous  and  bleating  tone 
especially  characterising  segophony.  As  in  the  case  of  natural 
resonance,  there  is  no  uniform  ratio  between  the  strength  of 
bronchophony  and  of  tactile  fremitus. 

24)7.  The  physical  conditions  in  which  simple  bronchophony 
is  clinically  observable  are  : — 1.  Increased  density  of  the  pul- 
monary tissue  either  surrounding  pervious  bronchi,  or  forming  a 
medium  of  communication  between  pervious  bronchi  and  the 
spot  of  the  thoracic  surface  examined,  whether  that  increase  of 
density  be  caused  by  solid,  semi-solid,  or  even  liquid  infiltration 
of  the  parenchyma.  2.  Increased  density  of  texture,  produced 
by  extraneous  pressure.  3.  Presence  of  any  solid  extra- 
pulmonary formation  in  such  a  situation  as  to  form  a  connecting 
link  between  the  surface  examined  and  a  bronchus  of  some 
width.  4.  Increased,  width  and  hypertrophy  of  the  substance 
of  the  bronchial  tubes.  5.  Diminished  density  of  the  lung,  as 
in  the  rarefaction  of  vesicular  emphysema.  6.  Excavation  of 
the  lung.  The  diseases  referable  to  the  first  head  are  the  common 
causes  of  bronchophony,  but  any  hypothesis  in  explanation  of  the 
phenomenon  must  also  apply  to  the  other  and  comparatively  rare 
causes. 

Thus  in  its  maximum  degree,  and  marked  by  the  metallic 
and  sniffling  quaKty,  broncliophony  coexists  with  tubular  blow- 
ing respiration,  in  the  parts  corresponding  to  the  hepatised 
lung.  In  the  non-metallic  form  it  is  heard  in  tuberculous  and 
plastic  consolidations,  in  pulmonary  apoplexy,  slightly  in  pul- 
monary oedema.    It  exists  in  dilatation  of  the  bronchi ;  but  tlie 


AUSCULTATION. 


135 


ealarged  caliber  of  the  tubes  is  not  habitually  the  sole  condition 
of  its  presence ;  coexisting  thickening,  and  hardening  of  their 
walls,  and  condensation,  attended  with  chronic  induration  of 
more  or  less  pulmouary  substance  around,  contribute  materially 
to  its  production :  still,  increased  width  may  be  the  sole  appre- 
ciable cause  of  the  sign.  Bronchophony  cannot  be  regarded 
as  an  ordinary  sign  of  pleurisy  with  effusion.  At  the  stage  of 
effusion  with  general  dilatation  of  the  chest,  when  a  broad  mass 
of  fluid  intervenes  between  the  lung  and  parietes,  all  vocal  reso- 
nance has  ceased;  but  when  the  effusion  is  moderate,*  this 
phenomenon  may  be  detected  under  certain  circumstances. 
Thus,  in  the  immediate  vicinity  of  the  larger  bronchi  between 
the  scapulae,  bronchophonic  resonance  is  generally  to  be  found. 
So,  too,  if  there  be  induration  of  pulmonary  substance,  super- 
added to  the  mere  condensation  from  pressure,  bronchophony 
may  be  sometimes  very  manifest  posteriorly  and  laterally ;  for 
example,  where  slight  hepatisation  coexists  with  effusion. 
Bronchophony  may  often  be  heard  in  the  upper  front  regions, 
when  the  effusion  is  sufficient  to  condense  a  considerable  portion 
of  the  lung  inferiorly.  Again,  it  may  be  detected,  as  affirmed 
by  M.  Eeynaud,  at  a  part  of  the  surface  which  had  just  given 
aegophonic  resonance,  by  causing  the  patient  to  alter  his  position 
in  such  manner  as  to  displace  the  pleural  fluid  from  the  spot 
under  examination.  It  is  common,  also,  at  the  period  of 
absorption  and  retraction  of  the  chest-walls ;  and  from  the 
existence  of  partial  pleural  agglutinations  or  adhesions,  bron- 
chophony is  sometimes  locally  audible  throughout  the  entire 
course  of  effusion.  Compressed  texture,  whatever  be  the 
cause  of  compression,  may  give  bronchophonic  resonance,  if  of 
any  notable  bulk.  The  connection  of  bronchophony  with 
excavations  will  be  by-and-by  considered. 

248.  There  are  two  conditions  of  vocal  resonance,  described 
by  Laennec  under  the  names  of  pectoriloquy  and  a^gophony, 
the  nature  and  significance  of  which  are  yet  sub  jiidice. 

249.  The  essential  character  of  pectoriloquy  is,  according  to 
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its  discoverer,  complete  transmission  of  the  voice  through  the 
stethoscope, — that  is,  a  sensation  as  if  the  words  uttered  passed 
directly  into  the  ear  of  the  observer  from  the  spot  beneath. 
This  condition  of  resonance  he  believed  to  be  peculiar  to  exca- 
vations in  the  substance  of  the  lung,  and,  besides,  an  invariable 
attendant  on  them,  except  when  extraneous  circumstances  inter- 
fered with  its  production  or  propagation.  As,  however,  he 
repeatedly  met  with  excavations,  which  furnished  during  life  only 
a  more  or  less  faint  imitation  of  such  resonance,  he  found  himself 
constrained  to  admit  "imperfect  and  doubtful"  varieties  of  pecto- 
riloquy— obviously  nothing  more  than  simple  bronchophony. 
But  he  does  not  seem  to  have  been  aware  that  most  perfect 
pectoriloquy,  as  defined  by  himself,  may  occur  where  a  solid 
mass,  of  medium  size,  is  interposed  between  a  main  bronchus 
and  the  surface,  and  hence,  under  conditions,  the  most  strongly 
opposed  to  those  of  excavation.  Facts  of  the  first  class  show 
that  cavities  may  exist  without  pectoriloquy ;  facts  of  the 
second,  prove  that  pectoriloquy  may  exist  without  them  :  hence, 
in  his  notions  of  the  diagnostic  force  of  the  sign  Laennec  was 
indubitably  wrong.  But  neither  one  nor  the  other  class  of 
facts  disproves  the  reality  of  the  specific  propagation  of  articulate 
sounds  to  the  ear,  as  described  by  Laennec. 

250.  In  conformity,  then,  with  the  principle  of  recognising 
the  individuality  of  every  sound  having  special  acoustic  pro- 
perties, I  retain  pectoriloquy, — merely,  however,  as  a  variety  of 
simple  bronchophony,  under  the  title  of  pecforiloquoits.  It  closely 
resembles  the  resonance  heard  over  the  larynx,  and  may  exceed 
this  in  intensity;  like  the  laryngeal  voice,  it  appears  to  pass 
directly  through  the  stethoscope  into  the  observer's  ear,  and 
may  throw  the  choncha,  and  even  the  neighbouring  part  of  the 
skull,  into  more  or  less  strong  vibration.  Limited  generally  to 
a  small  and  accurately  defined  space,  it  may  have  a  hollow  and 
ringing  character  or  not.  Though,  generally  speaking,  loud, 
this  is  a  wholly  unessential  property  of  pectoriloquous  broncho- 
phony, depending  in  great  measure  on  the  power  of  the  laryngeal 
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voice :  the  hollow  and  ringing  characters,  the  insulation  of  the 
plienomenon,  and  its  transmission,  in  an  articulated  form, 
through  the  stethoscope,  may  be  distinctly  marked,  even  when 
the  ordinary  voice  is  almost  destroyed.  When  the  physical 
conditions  of  its  production  exist  in  a  patient  thus  reduced 
almost  to  a  state  of  aphonia,  it  becomes  peculiarly  characteristic, 
— low  mufBed  whispers  pass  directly  into  the  ear,  articulated 
sometimes  with  as  much,  if  not  more,  precision  than  the  laryn- 
geal voice  (whispering  pectoriloquy,  or  wJdspering  chest-speecli)  : 
liere  there  is  no  tactile  fremitus  on  tlie  surface,  nor  is  any  thrill 
communicated  to  the  choncha  of  the  listener, — proof  unmistake- 
able  that  such  thrill  is  not  an  essential  element  of  pectoriloquous 
bronchophony.  The  loud  pectoriloquy  of  a  cavity  may  in  each 
syllable  be  followed  by  a  sort  of  whispering  echo. 

251.  Bronchophony  becomes  pectoriloquous  in  certain  con- 
ditions of  excavation  in  the  lungs,  and  in  cases  where  solid 
masses  lie  between  the  bronchi  and  the  parietes.  If  the  quality 
of  the  resonance  be  markedly  hollow  and  ringing,  and  if  it  exist 
in  the  whispering  form,  I  believe,  notwithstanding  the  state- 
ments made  to  the  contrary,  that  it  strongly  indicates  a  cavity  :  at 
least,  I  have  met  with  no  exceptional  case.  On  the  other  hand, 
the  most  marked  pectoriloquy  of  the  loud  form,  without  hollow 
and  ringing  character,  I  have  almost  ever  heard,  existed,  near 
the  right  sterno-clavicular  angle,  over  a  fibrous  nodule  in  the 
pleura, — the  lung  being  healthy  and  simply  slightly  condensed 
at  the  spot  by  pressui'e. 

Whatever  be  the  nature  of  the  excavation,  gangrenous, 
purulent,  apoplectic,  cancerous,  or  tuberculous,  globular  dila- 
tation of  a  bronchus  included,  pectoriloquy  may  be  perceptible. 
But  it  may  not  occur  at  all ;  or,  if  occurring,  may  be  transitory 
or  intermittent.  The  conditions  of  an  excavation  most  con- 
ducive to  such  resonance  are, — moderate  size  ;  smoothness  and 
density  of  its  internal  surface,  hence  absence  of  bands  either 
traversing  its  area  or  coasting  its  walls ;  emptiness ;  superiicial 
position,  and  especially  adhesion  of  its  periphery  to  the  parietes 
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of  the  chest ;  thinness  and  hardness  of  that  portion  of  its  walls 
next  the  surface ;  and  free  communication  with  the  bronchi. 
Where,  on  the  contrary,  a  cavity  is  possessed  of  flaccid  irregular 
walls,  is  more  or  less  nearly  filled  with  fluid,  and  deeply  seated, 
with  healthy  lung  interposed  between  it  and  the  surface,  the 
resonance  will  be  wholly  deficient  in  pectoriloquous  character, 
and  may  be  strongly  or  faintly  bronchophonic,  or  absolulely 
null.  Moderate  size  is  of  importance;  small  cavities,  unless 
under  special  circumstances  of  seat,  are  rarely  pectoriloquous ; 
and  very  large  dimensions  are  equally  opposed  to  such  resonance.* 
Very  small  diameter  of  the  communicating  bronchi  impairs  the 
distinctness  of  the  phenomenon;  and  want  of  communication 
with  the  bronchi,  also,  will  prevent  its  development,  persistently 
or  temporarily,  according  as  the  obstruction  is  itself  permanent 
or  dependent  upon  passing  circumstances,  such  as  accumulation 
of  sputa  in  their  interior.  On  the  other  hand,  as  observed  by 
Laennec,  where  the  nuniber  of  fistulous  openings  by  which  a 
large  excavation  communicates  with  the  bronchi  increases, 
pectoriloquy  becomes  indistinct  or  ceases  altogether ;  and  if  a 
communication  be  set  up  between  a  cavity  and  the  pleura,  or  if 
the  contents  of  the  former  escape  into  the  subcutaneous  cellular 
membrane,  the  phenomenon  of  pectoriloquy  disappears.  It 
follows  very  clearly  from  these  facts,  that  pectorUoquous  bron- 
cophony  must  be  frequently  wanting  in  cases  of  caverns  in  the 
lungs,  and  that  the  other  signs  of  destruction  of  pulmonary 
substance  are  much  more  trustworthy. 

252.  When  the  vocal  resonance  has  a  metallic  character,  is 
not  transmitted  forcibly  through  the  stethoscope,  is  not  articu- 
late, but  conveys  the  impression  of  its  being  produced  in  a  hollow 
space  of  large  size,  it  is  called  amphoric,  from  the  similarity  of  the 
phenomenon  to  that  produced  by  speaking  into  an  empty  pitcher. 

253.  Mgopliony  {aiyos,  gen.  of  ai|,  a  goat,  and  <^<bi/^,  voice) 

*  Thus  (Green,  U.  C.  H.,  Females,  vol.  v.  p.  148),  over  an  enormous 
tuberculous  cavity  furnishing  perfect  amphoric  respiration  with  metallic  echo, 
there  was  occasionally  complete  absence  of  vocal  resonance  of  any  kind. 
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the  name  given  by  Laennec  to  a  special  resonance,  distinguished 
by  its  tremulous,  nasal,  and  cracked  character,  suggestive  of  the 
bleating  of  a  goat,  is  another  variety  of  bronchophony.  When 
most  strongly  marked  it  is  distinctly  ringing,  jarring,  and 
muffled ;  is  synchronous  with  the  articulation  of  each  word,  or 
follows  it  immediately,  like  a  feeble,  sometimes  whispered,  echo 
of  higher  pitch  than  itself ;  conveys  the  idea  of  somewhat 
distant  origin ;  does  not  appear  to  traverse  the  stethoscope,  but 
rather  to  flutter  tremulously  about  the  applied  end ;  is  commonly 
persistent,  but  of  short  duration ;  audible  over  a  very  limited 
surface,  and  occasionally  capable  of  being  altered  in  position  by 
varying  the  posture  of  the  patient.  Certain  modifications  of 
pure  segophony  have  been  happily  compared  by  Laennec  to  the 
voice  passing  through  a  metallic  tube  or  cleft  reed, — that  of  a 
person  speaking  with  a  counter  between  his  lips  and  teeth, — the 
nasal  twang  of  the  exhibitors  of  Punch. 

254.  Rarely  lasting  more  than  from  two  to  five  days,  Laennec 
has  known  segophony  continue  in  cases  of  chronic  pleuritic 
effusion  for  several  months.  It  does  not  accompany  all  notes  of 
the  voice,  nor  all  words,  even  though  pronounced  with  the  same 
pitch :  this  peculiarity  does  not  depend  on  the  loudness  of  the 
laryngeal  voice. 

255.  Pure  segophony  is  observed  in  certain  cases,  where  a 
stratum  of  fluid  contained  in  the  pleura  compresses  the  lung. 
The  precise  thickness  of  the  layer  of  fluid  most  favourable  to  its 
production  cannot  be  either  laid  down  as  matter  of  observation, 
or  satisfactorily  calculated.  Laennec  states  that  he  has  discovered 
this  sign,  when  there  were  not  more  than  tliree  or  four  ounces  of 
fluid  in  the  chest.  The  ascertainable  facts  are  as  follow : — At 
the  earliest  period  of  pleuritic  efiusion,  when  it  seems  deducible 
from  physical  principles  that  the  fluid  must  be  tolerably  equally 
spread  over  the  pulmonary  surface,  there  is  commonly  rather  a 
tendency  to  segophony  than  actual  segophony.  The  lung  is  then 
— the  inference  arises — too  slightly  condensed,  and  the  liquid 
accumulated  too  small  in  amount  for  the  production  of  the 
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phenomenon.  It  appears  in  fullest  force  during  the  period  of 
gravitation,  before  any  detrusion  of  the  parietes  has  occurred, 
and  consequently  while  the  fluid  is  still  moderate  in  quantity, 
and  at  its  upper  part  spread  thinly  over  the  pulmonary  surface. 
With  the  increase  of  effusion  it  disappears  altogether,  to  return 
again  when  absorption  has  reduced  the  liquid  to  a  thin  layer. 
So,  too,  in  cases  of  paracentesis  for  empyema,  segophony  some- 
times appears  after  a  certain  portion  of  the  fluid  has  escaped. 
On  the  other  hand,  exceptional  instances  occur,  probably  expli- 
cable by  adhesions,  in  which  segophony  remains  in  spite  of  very 
abundant  accumulation.  I  have  seen  such  cases,  and  such  a  one 
has  been  published  by  Andral  {Clin.  Med.,  t.  ii.,  Obs.  xxi.),  where 
displacement  of  the  diaphragm  and  heart  gave  evidence  of  the 
abundance  of  the  fluid. 

Supposing  the  patient  to  be  examined  in  the  sitting  posture, 
the  seat  of  the  phenomenon  will  be  found  to  be  the  neighbour- 
hood of  the  inferior  angle  of  either  scapula,  and  a  few  inches  on 
either  side  in  a  line  with  that  angle ;  in  very  rare  cases  extending 
almost  to  the  nipple  in  front.  This  limitation  of  seat  is  im- 
portant as  diagnostic  of  true  segophony.  The  shrill  segophonic 
quality  of  resonance,  traceable  to  a  naturally  shrill  and  tremulous 
character  of  the  voice  would  be  thus  at  once  distinguished  from 
resonance  actually  caused  by  the  presence  of  fluid  in  the  pleura, 
inasmuch  as  it  would  exist  in  the  highest  degree  wherever  the 
dulness  under  percussion  was  most  marked ;  that  is,  commonly 
at  the  base  of  the  lung.  Now  segophony  does  not  exist  where 
the  dulness  is  greatest :  far  from  this  ;  such  a  quantity  of  fluid 
as  is  capable  of  causing  very  notable  dulness  will  almost  inevit- 
ably, as  just  seen,  cause  the  disappearance  of  ajgophony,  if  it 
have  previously  existed.  Exceptional  cases  are  met  with,  how- 
ever, in  which  the  seat  of  true  segophony  is  more  extensive. 
Laennec  sometimes  observed  it  over  the  entire  aff"ected  side  at 
the  commencement  of  the  disease.  In  two  such  cases  he  "ascer- 
tained, by  examination  after  death,  that  this  peculiarity  depended 
upon  the  retention  of  the  lung  in  partial  apposition  with  the 
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chest  by  means  of  pretty  numerous  adhesions,  so  that  the  lung 
became  invested  by  a  thin  layer  of  fluid  over  its  whole  surface. 
In  cases  of  this  kind,  the  sign  in  question  is  observable  during 
the  whole  period  of  the  disease."  It  has  been  matter  of  inquiry 
whether  segophony  is  produced  precisely  on  the  level  of  the 
upper  border  of  the  pleural  fluid,  or  at  a  variable  elevation  of  that 
fluid,  where  it  is  of  a  certain  thickness.  The  point  is  a  difiicult 
one  to  decide ;  but  the  conditions  of  the  respiratory  murmurs 
and  of  the  percussion  sound  appear,  as  a  rule,  to  support  the 
latter,  the  less  commonly  received,  view. 

256.  Moveableness  of  segophony  is  essentially  a  character  of 
short  duration :  the  displacement  of  the  fluid  either  ceases  to  be 
possible  from  the  interference  of  plastic  exudation,  or  the  quan- 
tity of  fluid  increases  to  such  a  degree  as  to  exclude  altogether 
the  conditions  of  its  development. 

257.  Inflammatory  and  dropsical  accumulations  of  fluid  in  the 
pleura  are  the  states  to  which  true  segophony  is  almost  peculiar, 
— its  existence  in  cases  of  hydropericardium  is  altogether  ex- 
ceptional.   In  cases  of  pleuro-pneumonia,  when  fluid  exists  to 
the  necessary  amount  in  the  pleura,  the  resonance  of  hepatisa- 
tion  becomes  modified  very  usually  by  an  segophonic  twang ;  but 
it  is  extremely  rare  to  observe  marked  asgophony  in  these  cases. 
It  is  true  that,  in  the  time  of  Laennec,  the  apparently  important 
discovery  was  made  that  Eegophony  exists  in  some  instances  of 
simple  hepatisation  ;  but  the  observation  appears  to  me  hardly 
a  correct  one.    I  have  never  yet  detected  segophony  of  even 
tolerably  pure  character,  as  an  attendant  on  simple  inflammatory 
induration  of  the  lung,  unless  the  ordinary  voice  of  the  patient 
was  of  shrill  tremulous  character.  Hence  this  exceptional  species 
of  resonance  is  most  frequently  encountered  in  persons,  more 
especially  women,  of  advanced  age.    I  have  been  gratified  by 
finding  that  M.  GrisoUe's  experience  {Fneumonie,  p.  242)  has 
led  him  to  a  very  similar  conclusion.    The  bronchophony  of 
hepatisation  may,  sometimes,  be  given  an  segophonic  character 
by  directing  the  patient  to  speak  with  the  nostrils  closed. 
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268.  The  theory  of  vocal  resonance,  in  itself  of  inferior  clinical 
importance,  has  acquired  great  interest  from  the  part  it  has 
been  ingeniously  made  to  play  by  Skoda  in  his  attempt  to 
remodel  the  doctrines  of  auscultation  at  large, 

269.  Laennec  regarded  bronchophony  as  an  essential  dependence  on  increased 
density  of  the  pulmonary  texture,  and  supposed  that  it  was  simply  produced 
by  the  greater  facility  with  which  comparatively  dense  homogeneous  tissue — 
homogeneous  from  the  exclusion  of  air — conducted  the  laryngeal  vibrations. 

This  explanation  is  inadequate  to  meet  all  the  circumstances  of  the  case. 
In  the  first  place,  bronchophony  may  exist,  and  this  to  an  intense  amount, 
over  lung  rarefied  to  such  a  degree  as  to  give  actually  almost  tympanitic 
resonance  under  percussion.  Of  this  fact,  not  generally  known,  or,  at  least, 
tanght,  I  have  observed  a  certain  number  of  examples,  where  post-mo'  Um 
e:;amination  left  no  doubt  of  tlic  absence  of  any  textural  change  in  the  lung 
except  emphysema.  In  the  second  place,  as  was,  I  believe,  first  mentioned 
in  print  by  Slcoda,  the  voice  resounds  sometimes  with  greater  intensity  over 
the  chest  than  over  the  Larynx  itself.  In  the  third  place,  the  pitch  of  the 
bronchophonic,  differs  soraetiiiies  distinctly  from  that  of  the  laryngeal,  voice. 
These  facts,  without  disproving  the  parti.-il  correctness  of  Laennec's  theory, 
show  at  least  that  it  requires  an  addition  of  some  kind  to  make  it  include  all 
the  varieties  of  the  phenomenon. 

260.  Skoda,  holding  the  general  doctrine  that  the  "  varying  conducting 
power  of  the  healthy  and  diseased  lung-substance  cannot  be  taken  as  a  basis 
of  explanation  of  the  phenomena  of  auscultation,"*  specially  opposes  Laennec's 
views  of  the  mechanism  of  bronchophony  on  the  following  grounds:  — 

(a)  Bronchophony  may  in  the  course  of  a  few  minutes  appear  and  disappear 
over  hepatised  lung,  the  other  physical  signs,  especially  the  percussion-sound, 
having  undergone  no  change,  (b)  When  vocal  resonance  thus  suddenly 
disappears,  it  may  as  suddenly  be  restored  by  making  the  patient  cough  or 
breathe  deeply,  so  as  to  free  the  bronchi  from  fluid  in  the  part  of  the  organ 
auscultcd.  (c)  In  cases  of  pleuritic  effusion,  the  resonance  grows  weaker 
and  weaker  in  proportion  as  the  fluid  increases  ;  now  as  the  lung  grows  more 
and  more  solid,  the  greater  the  quantity  of  pleural  fluid  compressing  it,  the 
levcrse  ought  to  be  observed,  were  Laennec's  doctrine  of  solidification  and 
improved  conducting  capability  well  founded,  (d)  If  a  healthy  .ind  a  hepatised 
lung  be  removed  from  the  body,  and  if,  while  one  person  speaks  through 
a  stethoscope  placed  in  contact  with  the  surface  of  each  organ  successively, 
a  second  listens  through  another  stethoscope  placed  at  an  opposite  point  of 
that  surface,  the  listener  will  find  that  more  intense  resonance  reaches  the  ear 
through  the  healthy  than  the  diseased  lung. 


•  Zwcite  Auflage,  p.  36.  In  the  fourth  edition  (p.  37)  this  negation  is 
limited  to  the  "  strength  and  purity  of  the  voice." 
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•261.  AVhat  is  the  force  of  these  ohjections  ?  Let  us  examine  them  seriatim, 
(ci  and  6)  Since  I  first  became  acquainted  with  Skoda's  statement  concerning 
the  appearance  and  "disappearance  of  bronchophony  in  hepatisation,  I  have 
repeatedly  endeavoured  to  produce  artificially  the  change  he  describes.  Now, 
as  a  rule,  the  experiment  has  wholly  failed.*  In  some  rare  instances  a 
very  slight  passing  change  in  the  force  of  resonance  may,  it  is  true,  he 
perceived— the  question  is,  what  is  its  cause  ?  Skoda,  assuming  that  the 
■-.lleged  temporary  disappearance  of  bronchophony  over  hepatised  tissue  depends 
on  passing  obstruction  of  the  tubes  with  fluid  secretion,  conceives  he  has 
found  an  argument  against  Laennec's  doctrine  of  increased  conducting  power 
in  hepatisation ;  for  "  were  such  increase  of  power  real,  it  would  be  a 
matter  of  indifference,  whether  air  or  fluid  were  contained  in  the  bronchial 
tubes."  But  is  this  the  fact  ?  Is  it  true  that,  on  the  doctrine  of  increased 
conducting  power,  it  makes  no  diff'erence,  whether  one  portion  of  the  series 
of  conducting  media  consist  of  fluid  or  air  ?  Obviously  the  onus  of  proving 
the  fact,  if  it  be  a  fact,  rests  with  Skoda :  meanwhile,  we  are  justified  in 
believing,  that  such  partial  variation  in  the  composition  of  the  conducting 
moterials  does  exercise  a  certain  influence  on  the  general  result;  an  influence 
quite  capable  of  explaining  the  very  slight  variations  in  the  intensity  of 
bronchophony,  that  have  fallen  under  my  notice.  Again  :  Let  us  suppose 
a  case  of  hepatisation  of  a  tolerably  thick  stratum  of  the  posterior  part  of 
a  lung ;  bronchophony  is  heard,  in  such  a  case,  at  the  posterior,  not  at  the 
anterior,  surface  of  the  chest.  Now,  as,  according  to  Skoda  himself,  re- 
inforcement of  voice  would,  under  the  circumstances,  take  place  about  the 
central  tubes,  how  comes  it,  if  his  notion  of  the  superiority  of  liealthy  over 
solidified  tissue,  as  a  conducting  material,  he  constantly  correct,  that  bron- 
chophony is  not  heard  in  front  over  healthy  texture,  instead  of  being,  as  it 
is,  audible  in  tlie  back,  over  the  hepatised  parts,  (c)  The  argument  derived 
from  the  phenomena  of  pleuritic  effusion  seems  feeble,  and,  indeed,  unsound. 
The  interposition  of  amass  of  fluid  between  the  condensed  lung  and  the  surface 
alters  the  terms  of  the  problem  completely.  It  has  been  shown  by  Colladon 
and  Sturm,  that  sonorous  rays  which  reach  the  surface  of  water  at  a  very  acute 
angle  do  not  pass  into  the  air,  but  undergo  reflection  in  the  interior  of  the 
liquid.  Now  the  angle  at  which  the  sonorous  vibrations  reach  the  fluid  from 
the  bronchi,  and  ultimately  reach  the  outer  surface  of  the  pleural  fluid,  may 
very  possibly  often  prove  of  the  degree  of  acuteness  fitted  to  prevent  their 
passage  into  the  air.  At  all  events  Skoda,  by  ignoring  the  new  influences 
likely  to  be  exercised  by  the  fluid,  renders  his  argument  valueless,  {d)  The 
results  I  have  obtained  from  some  experiments  on  the  conducting  powers  of 


*  E.  g.,  Shay,  U.  C.  H.,  Females,  vol.  ix.  144.  (Pleuro-pneumonia) 
"  Several  coughs,  which  produce  a  good  deal  of  loose  rhouchus,  do  not  in 
:iny  way  affect  the  characters  of  the  bronchophony." 
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hepatiscd  tissue,  do  not  agree  with  those  announced  by  Skoda,  First :  It  it,  I 
admit,  quite  true,  that  tissue,  called  hepatiscd,  may  conduct  the  voice  no 
better,  or  even  less  forcibly,  than  a  similar  thickness  of  healthy  parenchyma  ; 
but  it  is  equally  true,  that  this  is  not  a  constant  result.  I  have  occasionally 
found  hepatiscd  lungs,  taken  from  the  body,  conduct  the  sound  with  extreme 
intensity.  And  these  varying  results  may  be  obtained  from  different  lungs, 
which  the  naked  eye  would  judge  to  be  in  the  same  state  physically,  in  regard 
of  their  shares  of  air,  fluid,  and  semi-plastic  substance  :  but  it  is  evident, 
from  the  variations  in  result,  that,  acoustically,  they  are  in  different  physical 
states  ;  and  that,  therefore,  such  expciiments  as  Skoda's  are  not  to  be  trusted 
to.  Specimens  of  parenchyma,  apparently  identical,  are  in  reality  widely 
different.  Tliere  can,  for  example,  be  little  doubt,  that  varying  homogeneous- 
ness  plays  a  more  important  part,  than  any  observable  so-called  solidification, 
in  regulating  the  conducting  power  of  the  lung.  In  the  varying  homogeneous- 
ness  of  different  specimens  may,  in  truth,  lie  the  key  to  the  difficulty;  but 
even  if  so,  it  is  a  key  which  cannot  practically  be  used.  Secondly  :  If,  while 
one  person  speaks  into  a  stethoscope  with  its  narrow  end  introduced  into  the 
trachea,  a  second  listens  over  a  part  of  the  chest  where  hepatiscd  lung  lies 
beneath,  and  where  intense  snifHing  bronchophony  existed  during  life,  the 
listener  will  often  be  surprised  at  the  singular  and  total  absence  of  sound. 
Skoda,  admitting  this  fact,  attempts  to  evade  its  force  by  supposing  the  vibra- 
tions to  be  interfered  with  by  fluid  in  the  bronchi.  To  this  I  would  reply,  that  I 
have  satisfied  myself  of  the  total  absence  of  such  post-mortem  resonance  over 
pneumonic  solidification,  in  a  case  where  the  bronchi,  to  the  third  and  fourth 
divisions,  were  peculiarly  free  from  fluid,  and  scarcely  any  spumous  liquid 
infiltrated  the  parenchyma — which  very  same  parenchyma,  removed  from  the 
body,  conducted  the  voice  from  one  stethoscope  through  another  vrith  striking 
intensity.  If  we  consider  the  main  difference  in  the  physical  conditions  of  the 
parts,  when  an  individual  himself  speaks,  or  when  another  speaks  into  his  trachea 
after  his  death,  an  obvious  explanation  of  the  experimental  failures  to  imitate 
the  bronchophony  of  life  suggests  itself.  In  the  dead  body,  in  trutli,  the 
laryngeal,  tracheal,  and  bronchial  walls  take  no  share  in  the  production  or 
conduction  of  the  sound,  which  is  propagated  by  their  contained  air  alone; 
whereas  in  life  the  walls  of  those  tubes  obviously  conduct  the  sonorous 
vibrations.  Besides,  hepatiscd  and  liealthy  lungs  arc  not  strictly  comparable 
in  and  out  of  the  body  in  regard  to  tliis  matter :  within  the  body  the  contsct 
of  a  hepatiscd  lung  with  the  chest-wall  is  more  perfect  than  of  a  hcillhy  one; 
and,  admitting  that  the  former  is  a  worse  conductor  in  regard  of  the  condiiion 
of  its  substance,  it  may  be  a  much  better  one  through  the  closeness  of  its 
union,  especially  if  adhesive,  with  the  parieles.  Here  is  a  point  wliich  has 
been  totiiUy  overlooked  by  the  Viennese  ]ihysician  and  his  followers. 

2G2.  I  conceive,  then,  that,  whether  Laennec's  doctrine  be  true  or  false, 
the  arguments  just  reviewed  fail  to  prove  it  unsound.  Skoda  himself  naturally 
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thinks  otherwise  ;  and,  excluding  tlie  walls  of  the  trachea  and  bronchi  from 
11  share  in  the  conduction  of  the  sonorous  vibrations  of  the  chordas  vocales,* 
an  office  assigned  by  him  to  the  contained  air  of  those  tubes  alone,)  main- 
tains that  bronchophony  is  really  produced  by  consonance  of  tlie  air  iu  the 
bronchial  tubes  with  the  laryngeal  voice. 

263.  The  hypothesis  of  consonance  does  not  appear  to  mo  satisfactory ;  and 
it  unquestionably  fails  to  meet  all  the  circumstances  of  the  case.  The  reasons 
on  which  I  ground  this  opinion  are  as  follow  : — (re)  Air  iu  any  enclosed  space 
does  not  consonate  with  every  sound  produced  at  its  orifice,  but  only  with  the 
fundamental  note  of  that  space,  and  with  certain  others  having  a  fi.xed  harmonic 
relationship  to  that  fundamental  note, — with  certain  of  its  concords,  in  short. 
This  is  easily  ascertained,  iu  a  rough  way,  by  running  the  gamut  with  the 
voice  at  the  mouth  of  an  empty  water  bottle  ;  one  note  only  of  the  octave  is 
at  all  markedly  reinforced  by  consonance  within  the  cavily,- — one  or  two  others, 
(according  to  the  distance  from  the  orifice  at  which  the  vocal  sound  is  omitted, 
and  the  depth  of  the  mass  of  air  within  the  bottle,)  veiy  slightly  increased  in 
loudness.  Now,  on  the  contrary,  when  bronchophony  exists,  it  is  audible 
with  successive  notes  of  the  octave,  standing  in  no  harmonical  relationship 
to  each  other, — absolute  discords,  in  short.  These  successive  notes  are 
most  loudly  broiichophonic  at  the  lowest  part  of  each  register,  (whether  bass, 
tenor,  or  soprano ;)  but  the  force  of  bronchophony  gradually  decreases,  not 
at  harmonic  intervals,  but  on  each  successive  note  from  helow  upwards,  until 
the  resonance  disappears  altogether ;  and  obviously  the  greater  force  of  bron- 
chophony with  grave  tones,  as  contra-distinguished  to  acute  ones,  has  nothing 
to  do  with  the  principle  of  consonance, — for  consonance,  where  its  conditions 
are  fulfilled,  will  occur  with  notes  of  the  latter,  as  well  as  of  the  former 
class.  (6)  Bodies  consonate  only  in  unison,  or  in  certain  fixed  harmony, 
with  the  original  sound  which  throws  them  into  vibration. "f"  Now  the  pitch 
of  the  bronchophonic  voice  varies  irregularly  from  tliat  of  the  laryngeal 
with  which  it  co-exists.  This  difference  of  pitch  is  especially  to  be  caught  in 
cases  of  hepatisation,  and  is  sometimes  very  striking  in  amount  ;  the  corre- 
sponding notes  heard  in  the  larynx  and  on  the  surface  of  the  chest  are  then, 
very  perceptibly,  discords,  (c)  Skoda's  exclusion  of  the  tracheal  and  bronchial 
walls  from  participation  in  the  conduction  of  the  laryngeal  voice  is  at  vwiance 
both  with  theory  and  experiment,  and  cannot  for  a  moment  bo  acceded  to. 


*  Auscultation  ;  Vierte  Auflage,  pp.  36,  40,  and  68.  He  of  course,  admits, 
that  the  bronchial  walls,  in  the  spot  where  consonance  takes  place,  intensify 
the  consonating  tones  of  the  air  within  them  by  their  own  vibration  ;  but  this 
is  a  very  different  thing  fiora  their  taking  part  in  the  production  of  bron- 
i  hophony  by  conducting  the  laryngeal  voice. 

(t)  The  unison-note  .ilono  is  distinct  to  ordinary  ears  ;  the  consonating 
liarmonics  are  so  faint  as  to  require  the  organ  of  a  Costa  for  their  detection. 
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(d)  111  cases  wlicrc  the  bronchoplionic  voice  is  very  positively  and  notably 
louder  than  the  laryngeal,  it  is  difficult  to  believe,  from  the  mere  fact  of  the 
intensity  of  the  sound,  that  the  phenomenon  can  be  due  to  consonance.  For 
a  consonating  sound,  as  a  rule,  is  vastly  more  feeble  than  the  primitive 
tone  eliciting  it:  and  the  nicest  adjustment  of  the  quantity  of  air  in  the 
consonating  body,  presuming  this  to  be  hollow,  is  required,  in  order  to  produce 
any  serious  increase  in  the  amount  of  loudness.  Let  it,  however,  be  granted, 
argumenti  gratid,  that  chance  may  sometimes  cause  the  column  of  air 
between  the  larynx  and  the  seat  of  bronchophony  to  be  of  the  appropriate 
length  to  produce  a  marked  increase  of  sound,  — the  doctrine  of  Skoda  gains 
nothing  by  the  concession.  For,  be  it  remembered,  Skoda  rejects  conduction 
as  an  element  of  bronchophony, — bronchophonic  voice  is,  in  his  apprehen- 
sion, consonating  voice  alone  ;  consonating  voice  is,  then,  under  the  above 
circumstances,  by  admission,  louder  than  the  original  voice.  Now,  here  is 
an  idea  irreconcileable  with  observation  ;  for  it  does  not  appear,  that  (provided 
the  original  and  consonating  sounds  be  produced  by  bodies  of  the  same  class, 
as  vibrating  strings,  hollow  boxes,  solid  plates,  &c.)  the  consonating  sound 
is  ever  louder  than  the  original  tone.*  (e)  If  the  excess  of  loudness  of 
the  bronchophonic  over  the  laryngeal  voice  were  from  consonance,  vocal 
fremitus  (inasmuch  as  the  walls  of  the  consonating  tubes  must  vibrate  in  the 
direct  ratio  of  the  vibration  of  their  contained  air)  ought  to  rise  and  fall  exactly 
as  vocal  resonance.  Now,  as  is  notorious,  these  two  phenomena  do  not 
invariably  maintain  any  direct  relationship  to  each  other;  one  may  gain,  while 
the  other  loses,  in  intensity. 

These  objections  appear  to  me  conclusive  against  the  pure  doctrine  of 
consonance,  while  they  show  that,  if  consonance  plays  any  part  in  the  produc- 
tion of  bronchophony,  it  must  be  a  subsidiary,  rare,  and  accidental  one.  -4nd 
even  this  concession  is  rather  made  on  the  ground,  that  the  occurrence  of 
consonance  within  the  chest  \s,  a  priori,  possible,  than  in  deference  to  the 
arguments  actually  adduced  in  its  favour. 

264.  From  the  discussion  into  which  I  have  now  entered,  it  would  follow 


*  The  case  may  be  very  different  where  vibrations  are  communicated  from 
a  body  of  one  physical  constitution  to  a  consonating  body  of  another  class. 
Thus,  where  a  tube  takes  up  the  vibrations  of  a  solid  disc,  the  consonating 
noto  of  the  tube  may  (by  managing  carefully  the  length  of  the  vibrating 
column  of  air  in  the  interior)  be  mside  incomparably  more  powerful  than  the 
original  tone  :  the  quality  of  such  notes  is  exquisitely  pure  and  full  ;  .md  long 
ago  Savart  suggested  the  construction  of  a  musir^il  instrument  on  this  principle 
which,  it  seemed  probable,  would  exceed  In  melody  .ind  power  any  of  those  in 
use.  Civilised  musicians  have  not  profited  by  the  philosopher's  suggestion ; 
yet  the  savages  of  some  of  the  Pacific  islands,  curiously  enough,  have  hit  upon 
rude  contrivances  illustrating  the  principle. 
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that  the  mechanism  of  bronchophony  is  probably  complex,  and  certainly 
not,  as  the  attempt  is  commonly  made  to  prove  it,  invariably  one  and  the 
same. 

265.  There  are  four  points  which  appear  especially  ■worthy  of  consideration  : 
the  conduction  of  laryngeal  voice  ;  its  possible  increase  of  intensity,  within 
the  chest;  the  distance  at  which  that  increase  of  intensity,  if  real,  occurs  from 
the  part  of  the  thoracic  surface  examined  ;  and  the  relationship  of  pitch  of  the 
laryngeal  and  broncbophouic  voices. 

266.  First.  In  regard  of  conduction  of  laryngeal  sound,  theory  would  support 
the  inference,  that  as  the  human  voice  is  best  propagated  in  air,  the  more  the 
lungs  were  r.irefied,  the  greater  would  their  conducting  power  become  ;  and 
in  accordance  with  this,  it  is  certain  that  intense  bronchophony  is  sometimes 
heard  over  highly  emphysematous  tissue.  However,  on  the  other  hand,  as 
the  tracheal  and  bronchial  walls  themselves  vibrate  during  speaking,  any  really 
solid  material  directly  connecting  a  large  bronchus  with  the  surface  of  the 
chest,  must  conduct  those  vibrations  forcibly  ;  and,  in  accordance  with  this, 
we  find  that  wherever  solid  fibrous  structure  is  seated  in  the  manner  supposed, 
bronchopliony  of  the  most  intense  character  is  audible.  But  if  the  union  of 
the  solid  material  with  tlie  chest-wall  be  imperfect,  if  there  be  any  inter-' 
ruption  at  the  planes  of  union  of  the  conducting  materials,  the  acoustic 
conditions  are  completely  changed,  inasmuch  ,as  interruption  at  the  union  of 
media  of  different  densities  most  deeply  impairs  the  conducting  faculty  of 
the  series.  Here  is  one  clue  to  the  differences  of  vocal  resonance,  observed 
in  cases  where  the  physical  conditions  appear,  on  superficial  view, 
identical  ;  hence,  too,  we  have  no  fair  reason  to  expect  that  in  all  samples 
')f  the  variable  semi-solid  states  comprised  under  the  title  of  "  hepatisation," 
fonducting  power  should  be  affected  in  an  uniform  manner, — as  experiment 
-hows  that  it  actually  is  not.  Experiment,  in  truth,  alone  can  teach  in  each 
nstance  what  the  force  of  conduction  really  is  in  the  various  complicated 

conditions  of  physical  change  in  the  lungs. 

267.  Secondly.  It  is  indubitable,  that  the  bronchophonic  voice  is  sometimes 
louder  than  that  transmitted  through  the  stethoscope  directly  from  the  Larynx. 
Tlie  extreme  rarity  of  this  occurrence  does  not  affect  its  reality ;  and  hence, 
some  explanation  must  be  found  for  the  increase  of  intensity  within  the 
thorax. 

There  seem  to  be  three  ways,  as  far  as  now  known,  in  which  a  sound 
may  be  reinforced  beyond  the  seat  of  its  production  ; — by,  what  may  be 
lulled,  unison-resonance,  by  consonance,  and  by  echo.  In  all  three, 
ixflection  of  sound  is  concerned ;  but  the  laws  of  that  reflection  are  in 
ach  CISC  different.  This  will  bo  best  understood  from  a  tabular  view  of 
the  differences  of  the  phenomena.  The  reader  will  bear  in  mind  that  by 
unison-resonance  is  meant  the  reinforcement  which  occurs  in  the  box  of  the 
-'iiitar  or  violin  when  notes  are  produced  from  their  strings,  or  when  a  musical- 

H  2 
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box,  instead  of  being  held  in  the  air,  is  placed  on  a  tabic :  by  consonance 
is  understood  the  reproduction  of  certain  notes  of  instrumcntB  or  of  tbc  voice, 
by  other  instruments,  standing  by  :  by  echo  is  meant  the  well-known  pheno- 
menon of  repetition  of  sounds.*  All  three  agree  in  that  the  reinforced  sound 
may  exceed  in  intensity  the  original,  and  differ  from  this  in  quality. 


Original  and  Secondai-y  Sounds,  Jiow  connected  in  regard  of — 


Place  of 
production. 

Pitch. 

Number  of 
repetitions. 

Number  of 

Notes 
coctaneoiiMy 
reinforced. 

Time  of 
production. 

In  unison- 
resonance. 

Directly 
connected. 

All  notes  of 
the  octave 
intensified 
in  unison. 

No  true 

repetition  ; 
only  swelling 
of  original 
sound. 

Never  but 
one. 

Both  simul- 
taneous. 

In  consonance. 

Separate 
but  ne.tr. 

A  single  note 
only  of  the 
octave  (or  its 
harmonics) 
intensified  : 
that  note  is 
the  funda- 
mental note 
oftlie 

consonatiug 
body. 

Only  one. 

May  be  one, 
and  certain  of 
its  har- 
monics. 

Both  nearly 
simul- 
taneous. 

In  echo. 

Separate  and 
more  or  less 
distant. 

Same  note 
only. 

May  be 
several. 

None. 

One 

distinctly 
sequential  to 
the  other. 

*  Strangely  enough,  Slioda's  printed  statements  on  the  signification  of 
"  consonance  "  are  not  altogether  free  from  apparent  contradiction.  Thus,  in 
one  place,  he  includes  as  examples  of  "consonance,"  both  the  reproduction 
of  a  note  of  the  human  voice  by  a  guit.ir-string,  and  the  strengthening  of 
tone  which  a  vibrating  tuning-fork  undergoes  when  held  against  a  table, 
instead  of  being  held  in  the  air  ;  that  is,  he  includes  under  the  term  "  con- 
sonance," both  consonance  and  unison-resonance,  as  I  have  defined  them 
above.  Yet,  in  a  later  page,  ho  tells  ns  that  "  consonating "  bodies  only 
reproduce  their  own  fundamental  tones,  and  certain  olliers  numerically  related 
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268.  Now  the  loudness  of  the  bronchophonic  voice  is  in  all  probability 
partly  due,  under  different  conditions,  to  each  of  these  three  agencies  in  turn. 

There  can  be  little  doubt  that,  in  the  natural  condition  of  the  chest,  the 
principle  of  ^m^son-resonance  comes  into  play.  But  it  is  totally  unavailable  in 
the  explanation  of  the  bronchophony  of  hepatisation,  for  the  simple  reason, 
that  such  imison-rcsonance  is  perfect,  exactly  in  proportion  to  the  amount  q/ 
air  contained  in  the  resounding  space.  Imagine  the  box  of  the  violin  filled 
with  any  solid  or  fluid  material,  and  what  comes  of  its  property  of  reinforcing 
sound?*  Had  this  principle  any  influence  in  the  generation  of  the 
bronchophony  of  pneumonia,  its  effect  would  obviously  be  to  transfer  the 
phenomenon  to  the  healthy  side  of  the  chest,  in  cases  where  the  solidification 
was  limited  to  one  lung. 

Nor  am  I  disposed  to  question  that  under  peculiar  circumstances  there 
may  be  a  repetition  of  sound  by  consonance,  though  this  would  be  very 
difficult  to  prove  :  it  does  not  appear  to  take  place  in  hepatisation. 

Echo,  too,  seems  a  very  probable  cause  of  reinforcement,  and  this  in  hepatised 
lung.  The  necessary  conditions  of  reflection  appear  to  be  fulfilled  :  the  tubes 
along  which  the  voice  is  trasmitted  from  the  larynx  are  surrounded  by  semi- 
solid material,  proper,  when  compared  with  healthy  tissue,  to  reflect  and 
concentrate  the  sound ;  while  the  air-cells  and  minute  bronchi  are  closed  to  a 
variable  distance,  and  prevent  its  divergence.  The  tubes  resemble  so  many 
-peaking-trumpets,  and,  just  as  in  these  instruments,  the  augmentation  of 
-ound  is  produced  by  reflection  from  their  quivering  walls  ;  as  this  reflectioa 
tends  to  propagate  vibrations  (otherwise  divergent)  in  the  same  direction, 
increased  intensity  of  sound  must  be  the  result.  And,  further,  if  the  reflected 
vibrations  chance  to  be  brought  to  a  focus  within  a  large  tube,  then  echo  will 
occur ;  and,  as  under  ordinary  circumstances,  the  echo  may  be  materially 
louder  than  the  original  sound.  But  it  may  be  inquired,  how,  upon  this 
theory,  is  the  admitted  temporary  diminution  of  bronchophony  explicable  ? 
Conceivably,  by  the  deadening  influence  of  accumulated  fluid  in  the  tubes.f 


tliereto, — that  is,  he  excludes  unison-resonance,  and  hence,  by  implication, 
defines  the  phenomenon  altogether  differently  (Vierte  Auflage,  pp.  37,  39). 

•  Every  schoolboy  knows  the  increase  of  tone  given  to  the  sounds  of  the 
Jew's-harp  by  placing  it  in  the  ordinary  position  for  playing,  within  reach  of 
a  resounding  cavity, — the  mouth  ;  and  there  are  few  who  have  not  accidentally 
learned  the  hopelessness  of  attempting  to  play,  if  the  said  cavity  happen  to 
Ijc  partly  filled  with  eatables. 

■t"  The  effect  of  carpeting  or  woollen  cloth  of  any  kind,  in  deadening  the 
sound  of  music  in  an  .apartment  is  well  known.  The  intermixture  of  air  and 
-olid  fibres  in  the  carpets,  through  which  the  sound  has  to  pass,  deadens  the 
echo  between  the  ceiling  and  floor,  by  which  the  original  sound  is  swelled. — 
Ilcrschcll,  Art.  "  Sound,"  Encyc.  Melrop.    Aerated  mucus  and  sanguineous 
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Under  these  circumstances,  bronchophony  would,  probably,  (I  have  not 
verified  tliis  conjecture,)  be  heard  at  some  point  of  the  chest  nearer  the 
bifurcation  of  the  trachea.  Again,  it  is  possible  that  certain  changes  of  posture 
altering  the  relationship  of  the  reflecting  surfaces,  might  interfere  with  the 
production  of  echo,  by  preventing  the  reflected  sounds  from  coming  to  their 
usual  focus.  Besides,  the  position  of  the  auscultator  in  respect  of  the  focal 
point  might  prevent  him  from  hearing  an  echo  really  existing.*  The  force  of 
the  echo  will  also  rise,  the  smoother  the  bronchial  walls,  and  the  larger  the 
tubes  in  which  it  occurs.  And  numerous  other  circumstances  may  be  con- 
ceived, but  scarcely  proved,  to  affect  the  phenomenon.  Among  these,  the 
composition  of  the  gases  within  the  bronchi  may,  for  aught  that  is  known, 
hold  an  important  place  :  hydrogen  has  been  proved  to  deaden  sound  greatly; 
the  effect  of  carbonic  acid,  mixed  with  other  gases  and  aqueous  vapoitr,  can 
only  be  ascertained  from  experiment. 

269.  Thirdly.  As  concerns  the  distance  from  the  point  of  auscultation  at 
which  the  reinforcement  of  sound  ivithin  the  thorax  occurs ;  the  further 
away,  the  less  of  the  resonance  will  reach  the  surface  :  the  amount,  however, 
will  be  modified  by  the  conducting  property  of  the  interposed  media. 

A  little  consideration  will  show  that  these  three  conditions  of  broncho- 
phony,— conduction  of  laryngeal  sound,  increased  intensity  of  this  within 
the  thorax,  and  proximity  of  site  of  the  increase, — may  or  may  not  be 
directly  as  each  other ;  one  may  be  in  a  state  favourable  to,  the  rest  unfavour- 
able to,  the  formation  of  bronchophony.  Hence  the  variable  state  of  the  sign 
in  different  cases  of  the  same  disease. 

270.  Fourthly.  The  relationship  of  pitch  of  the  bronchophonic  and 
laryngeal  voices  seems  the  most  difficult  part  of  the  subject, — difficult,  at  least, 
in  those  cases  where  a  distinct  difference  can  be  detected  in  the  pitch  of 
the  two. 

That  the  voice  should,  in  travelling  from  one  spot  to  another,  undergo 
alteration  in  pitch,  seems,  on  first  thought,  opposed  to  the  commonest 
experience  and  to  the  recognised  laws  of  acoustics.  And  in  experimentally 
investigating  the  point,  there  are  some  easy  sources  of  fallacy.  Bronchophonic 
voice  may  be  muffled  and  husky,  while  the  laryngeal  tone  is  pure ;  and  the 

serum  in  the  bronchi  would  have  the  same  effect  on  vocal  echo  in  those  tubes, 
as  the  carpeting  under  the  circumstances  referred  to  above. 

*  The  existing  theory  of  echoes  generally  is  inadequate  to  explain  many  of 
their  phenomena.  There  is,  or  was,  a  ruined  fortress  near  Louvain  well 
illustrating  this.  Here,  if  a  person  sings,  he  only  hears  his  own  voice,  without 
iiny  repetition  ;  those  who  stand  at  some  distance  hear  the  echo,  but  not  the 
voice, — and  they  heir  the  echo  with  surprising  variations, — sometimes  louder, 
sometimes  softer, — now  near,  now  distant.  —  JBurrowes's  Cyclop.,  Art. 
"  Acoustics." 
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liiality  of  tlie  two  may  be  essentially  unlike.  Now  these  differences  may 
readily,  unless  great  care  be  taken,  be  confounded  with  differences  in  pitch. 
Fully  alive,  however,  to  the  possibility  of  such  deception,  I  have  endeavoured 
to  guard  against  it  ;  and  am  persuaded,  that  the  pitch  of  the  bronchophonic 
voice  does  sometimes  inegularly  differ  from  that  of  the  laryngeal.  How, 
then,  is  the  difference  explicable?  Conceivably  (1)  by  the  production  of  a 
new  note  within  the  chest  chiming  in  with  the  laryngeal ;  or  (2)  by  change 
jf  laryngeal  note  during  conduction  through  varying  media  in  the  thorax,  i 

(1)  The  production  of  new  note  within  the  chest  is,  we  have  seen,  possible 
by  unison-resonance,  by  consonance,  and  by  echo.  But  the  very  name,  Mwisow- 
resonance,  shows  that  this  principle  cannot  be  employed  in  explanation,  when 
difference  of  pitch  is  concerned.  Nor  will  the  principle  of  consonance  serve  us 
either.  For,  though  it  is  true  that  under  favoui'ing  circumstances  a  note  differing 
in  pitch  from  the  original  one  may  be  generated  by  consonance,  that  different 
note  is  always  an  harmonic  of  the  original  tone.  Now,  the  difference  of  pitch 
we  have  under  consideration  is  irregular  and  non-harmonic.  Nor  will  echo 
help  us  through  the  difficulty ;  for,  though  an  echoed  sound  may  differ  from 
its  original  in  intensity  and  duration,  and  even  in  quality,  it  always  agrees 
with  it  in  pitch. 

(2)  We  are  driven,  then,  to  the  phenomena  of  conduction  through  varying 
media  for  release  from  our  difficulty.  And  though  it  would  probably  be 
impossible  to  prorc  that  the  change  in  pitch  is  thus  actually  effected  in  tlie 
chest,  there  is  strong  argument  in  favour  of  this  mode  of  agency. 

Thus  (it  appears  from  an  experiment  of  Savart)  "  let  a  long  flat  glass  ruler 
or  rod,  connected  with  mastic  to  the  edge  of  a  large  bell-glass,  perpendicular 
to  its  circumference,  be  very  lightly  supported  in  a  horizontal  position  on  a 
bit  of  cork,  and  then  let  the  bell-glass  be  set  in  vibration  by  a  bow,  at  a  point 
opposite  the  place  where  the  rod  meets  it  ...  In  this  combination  the 
original  tone  of  the  hell-glass  is  altered,  and  the  note  produced  differs 
both  from  that  yielded  by  it,  or  by  the  glass-rod  vibrating  alone."* 
A'ri'm,  Odier  long  since  ascertained,  that  if  hydrogen  be  breathed,  the  voice  is 
yi'^td  in  pitch.f 

Now,  here  are  facts  showing  that  pitch  may  be  modified  by  conduction  from 
one  kind  of  vibrating  solid  to  another,  and  that  the  pitch  of  sounds  is  con- 
trolled by  the  nature  of  the  gases  in  which  they  are  produced.  The  application 
of  these  facts  to  our  subject  is  sufficiently  obvious;  and,  curiously  enough, 
the  revelations  they  afford  on  the  question  of  altered  pitch,  lend  unexpected 
support  to  Laennec  in  assigning  the  importance  he  docs  tc  conduction  [259]. 

271.  Finally,  bronchophony  seems  to  be  a  resultant,  in  lung-consolidations, 
of  conduction  and  echo  ;  in  emphysema,  of  conduction  and  unison-resonance  : 


*  Quoted  by  Ilerschell,  Art.  "Sound"  p.  807,  Encyc.  Melrop. 
t  Eod.  Loc,  p.  7C6. 
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in  lung-excavations,  of  conJuclion,  unison-resonance  and  echo :  in  cases  of 
tumor  uniting  a  bronchus,  or  compressed  pulmonary  substance,  to  the  surface, 
of  conduction  in  tho  main,  of  unison-resonance  iu  a  secondary  degree.  Besides, 
when  the  necessary  acoustic  conditions  exist, — that  is,  when  the  tones  of  the 
laryngeal  voice  cbance  to  bear  a  certain  matliematical  relationship  to  the 
fundamental  note  of  a  resounding  space  in  the  chest, —  true  consonance  may 
take  a  part  in  the  production  of  bronchophony. 

272.  There  are  besides,  some  subsidiary  conditions,  the  influence  of  which 
cannot  be  doubted;  viz.,  the  density  of  the  gases  in  the  thorax,  their  compo- 
sition, their  temperature,  and  the  quantity  of  fluid  in  the  tubes. 

But,  even  with  the  aid  of  all  these  conditions,  there  are  some  peculiaritien 
of  voice-resonance  inexplicable.  How  happens  it,  for  instance,  that,  in  the 
great  majority  of  persons,  tlie  voice  naturally  resounds  much  more  forcibly 
under  the  right  than  the  left  clavicle.' 

273.  .ffilgophony,  according  to  Laennec,  is  tbe  natural  resonance  of  the  voice 
in  the  broncliial  tubes,  rendered  distinct  by  the  compression  cf  the  pulmonary 
texture,  and  tremulous  by  its  tr.iiismis3ion  through  a  thin  layer  of  fluid  in  a 
state  of  vibration.  He  thought  it  probable,  also,  that  the  flattening,  which  the 
hronclii  undergo  from  pressure  of  the  pleural  fluid,  had  a  good  deal  of  influence 
in  its  production  ;  the  quality  of  resonance  being  such  as  might  be  anticipated 
from  the  shape  of  the  vibrating  tubes,  resembling  the  mouth-piece  of  the 
bassoon  and  bautbois  :  it  is  not  suflSeient  in  itself  for  the  production  of  the 
phenomenon ;  otherwise,  a:gophony  would  exist  in  cases  of  absorption  with 
contraction  of  the  chest,  which  is  not  the  case.*  Laennec  adduces  various 
arguments  in  favour  of  these  views,  and  affirms  that  by  applying  a  bladder 
half  filled  with  water  over  the  larynx,  the  natural  resonance  is  transmitted 
through  the  liquid  with  heightened  pitch  and  slightly  tremulous  character. 
Skoda,  holding  that  pure  ajgophony  is  audible  in  cases  of  pneumonia,  and  tuber- 
culous infiltration,  with  or  without  cavities,  as  perfectly  as  where  fluid  exists 
in  the  pleura,  and  maint.iining  tliat  a  piece  of  liver  interposed  between  the 
larynx  and  stethoscope  will  produce  the  same  eficct  on  the  transmitted  voice 
as  a  stratum  of  water,  rejects  Laennec's  doctrine  in  iota.  He  believes  that 
the  tremulous  character  arises  only  from  impulses  of  a  solid  body  against  some 
other  body,  solid,  fluid,  or  ncriform, — impulses  wliich  cannot  occur  within  tlie 
cliest,  unless  the  voice  consonates  therein  in  a  space  filled  with  air;  and  that, 
"  probably"  in  most  cases,  the  w.all  of  a  bronchus,  in  which  the  air  consonates, 
rc-acts  through  impulses  on  that  contained  air,  and  so  causes  argopbony ;  while 
it  is  also  possible  that  tho  peculiar  character  may  be  occasionally  given  by 

mucus,  &c."  impeifectly  closing  the  orifice  of  a  bronchus,  and  imitating  tho 
reed  in  the  mouthpiece  of  reed  instruments.    Dr.  Sibson  believes  ccgophony 


*  At  least  during  the  early  period  of  sucli  absorption  ;  uniform  or  glob\il.-ir 
dilatation  of  the  bronchi  is  well  known  to  ensue  at  the  advanced  periods. 
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to  be  "  pectoral  resonance  accompanied  by  whispering  friction-sounil ;  the 
two  sounds  are  heard  together,  just  as  the  drone  and  the  notes  of  the  bagpipe." 

274.  Dr.  Sibson's  theory  seems  inadmissible ;  because  pure  segophony  may 
be  heard  without  the  least  shadow  of  frictioii-sound  accompanying  respiration, 
and  because  in  cases  of  bepalisation  with  slight  plastic  exudation  on  the  pleural 
surface,  there  may  be  abundant  friction-sound,  while  the  vocal  resonance  is 
totally  deficient  in  aegophonic  quality.  Besides,  the  chest-motion  during  speech 
is  scarcely  suiScient  to  produce  friction-sound, — which,  at  all  events,  could 
only  be  expiratory  in  rhythm.  If  Skoda's  main  theory  were  well-founded — 
that  of  the  quivering  reaction  of  bronchial  tubes  on  their  contained  air — it 
seems  difficult  to  understand,  why  the  bronchophony  of  hepatisation  should 
not  always  be  segophonic  ;  seeing  that,  as  he  himself  teaches  (what  is  of  course 
true),  vibration  of  the  tubes  always  occurs,  when  their  contained  air  consonates. 
The  subsidiary  suggestion  concerning  the  imitation  of  reed-instruments  by 
bronchial  mucus  is  ingenious  and  plausible.  Yet,  whereas  marked  broncho- 
phony with  more  or  less  liquid  rhonchus  sometimes  e.xists  over  lung,  at  once 
emphysematous  and  bronchitic,  I  am  not  aware  that  an  a;gophonic  quality  has 
under  the  circumstances  ever  been  detected  ;  it  may  be  rejoined,  that  the 
conditions  of  consonance  do  not  exist  here  ;  but  this  would  scarcely  be  a  fair 
argument,  as  bronchophony  (an  alleged  effort  of  consonance)  does  exist.  For 
my  own  part,  believing,  as  I  do,  that  while  other  conditions  may  lead  to  a 
close  simulation  of  segophony,  the  pure  quality  described  by  Laennec  depends 
upon  the  interposition  of  fluid,  I  look  for  the  explanation  of  the  phenomenon 
in  some  degree  at  least  to  that  fluid.  Now  Laennec's  experiment  is  too  rude, 
au  imitation  of  the  state  of  things  in  the  pleura  to  be  trusted  to,  though  a 
slightly  quivering  cliaracter  does  very  positively  attend  the  resonance  in  the 
manner  he  aflBrms.  The  abruptness  and  the  peculiar  quality  of  segophony  are 
easily  explicable  by  the  intervention  of  liquid ;  the  experiments  of  Colladon 
and  Sturm  have  shown  that  the  duration  of  sounds  similarly  produced  differs 
notably  in  water  and  in  air,  and  that  their  quality  is  completely  different. 
Thus  a  bell  struck  under  water  gives  no  tone  as  in  air,  hut  a  quick  sharp 
sound,  as  of  two  knife-blades  clashed  against  each  other  [261].* 

275.  Before  concluding  the  subject  of  vocal  resonance,  it 
may  be  observed  tliat  efforts  have  been  made  to  connect  pecu- 
liarities in  the  resonance  of  the  observer's  own  voice  (as  he  speaks 
with  the  ear  applied  to  the  chest  directly,  or  with  the  inter- 
vention of  the  stethoscope,)  with  the  amount  of  density  of  the 
parts  beneath.  Few  auscultators  can  have  failed  to  notice  that 
while  their  voices  sound  with  strong  vibration  from  some 


*  Annalcs  dc  Chiniie  ct  de  Physique,!,  xxxvi.  pp.  243  and  254. 
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chests,  or  from  certain  parts  of  these,  no  such  resonance  occurs 
from  otliers :  it  is  greatly  more  marked  wlien  the  solid,  than  the 
hollow,  stethoscope  is  used.  I  have,  however,  not  found  any 
condition  of  lung  uniformly  attended  by,  or  uniformly  free 
from,  this  sort  of  resonance,  called  autophonia  by  Hourmann ; 
nay  more,  it  may  be  so  strong  over  an  abdominal  tumor,  as  to 
cause  pruritus  of  the  ear  applied  to  the  stethoscope.*  I  eonse- 
Cfuently,  in  the  present  state  of  knowledge,  attach  to  it  no 
clinical  value.  I  have  known  this  resonance  have  an  segophonic 
quality  in  pleuritic  effusion. 

§  III. — Eesonance  of  the  Cough. 

I. — IN  HEALTH. 

376.  If  the  stethoscope  be  applied  over  the  larynx  or  trachea 
of  a  healthy  person  while  coughing,  the  act  of  expiration  is 
found  to  be  accompanied  by  a  sound  of  hollow  character, 
varying  in  respect  of  graveness  and  intensity  with  the  voice  of 
the  individual ;  the  observer  is  not  conscious  of  any  sensation 
of  succussion  in  the  site  of  its  production.  Ausculted  on 
the  surface  of  the  chest,  the  cough  in  health  furnishes  a  quick, 
short,  commonly  dull  and  indistinct,  somewhat  diffused  sound, 
produced  at  a  distance,  without  hollow  or  tubular  character,  not 
attended  with  any  distinct  sensation  of  succussion  in  the  interior 
of  the  thorax. 

U. — IN  DISEASE. 

277.  The  modified  states  of  the  pulmonary  cough,  which 
occur  in  disease,  are  the  bronchial,  cavernous,  amphoric. 

278.  Bronchial  covgh,  when  well  marked,  is  a  sound  of  harsh 
character ;  is  attended  with  a  sensation  of  very  marked  succus- 
sion in  the  chest,  and  a  slight  degree  of  impulsion  towards  the 
ear  of  the  observer ;  is  very  rapidly  evolved,  and  more  concen- 
trated under  the  instrument  than  the  natural  sound. 


•  Dujardin,  Enlarged  Spkcn,  U.  C.  H.,  Males,  vol.  v.  p.  190. 
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27ff.  Cavernous  cough  is  characterised  by  its  perfect  hollowness 
and  metallic  character.  The  sensation  of  production  in  an 
excavated  space  of  limited  size,  the  strong  impulsion  and 
transmission  of  the  sound  through  the  stethoscope  with  a  force 
sometimes  paiiiful  to  the  ear,  are  quite  distinctive  of  this  species 
of  resonance.  Cavernous  cough  may  be  pure,  or  associated 
with  cavernous  rhonchus ;  if  fluid  be  present  in  the  cavity  to  a 
moderate  amount,  it  will  not  interfere  with  the  production  of 
the  characteristic  cough,  and  the  forcible  agitation  the  liquid 
matter  undergoes  during  cough  will  of  course  be  attended  with 
rhonchus. 

280.  Amphoric  cough  is  a  loud  resounding  sound  of  metallic 
character,  conveying  the  notion  of  production  in  a  large  space 
more  or  less  empty ;  it  is  not  forcibly  transmitted  through  the 
stethoscope. 

281.  The  varieties  of  thoracic  cough  are  heard  in  the  same 
cases  as  the  corresponding  vaiieties  of  respiration ;  they  are  of 
little  utility  in  diagnosis.  In  pleuritic  effusion,  the  quality  of 
the  cough  is  sometimes  quasi-segophonic. 

§  IV. — Phenomena  common  to  the  RESPiRATonT  Sodnds,  to  Rhonchi, 
AND  TO  THE  Resonance  op  the  Voice  and  Cough. 

282.  Differing  from  all  the  morbid  conditions  hitherto  consi- 
sidered,  the  phenomena  termed  amphoric  echo  and  metallic 
tinkling,  attend  the  acts  of  breathing,  of  coughing,  and  of 
speaking.  These  phenomena  are  fundamentally  one  and  the 
same, — the  echo  of  various  sounds,  reflected  by  the  walls  of  a 
capacious  hollow  space  within  the  cliest,  under  circumstances 
modifying  the  force,  concentration,  quality  and  pitch  of  that  echo. 
Metallic  tinkling  is  the  term  originally  applied  by  Laennec  to  a 
clear,  ringing,  highly  metallic,  single  sound,  of  very  liigh  pitch, 
not  dissimilar  to  that  produced  by  gently  striking  a  hollow  glass 
vessel  of  globular  form  with  a  pin.  Its  quality  may,  however, 
be  more  or  less  purely  metallic,  and  its  pitch  fall,  and  its 
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clearness  diminish,  the  tinkling  character  gradually  disappearing 
pari  passu,  till  it  gradually  merges  in  the  low-pitched  sound  of 
buzzing  amphoric  echo.  In  different  cases,  or  at  different  times 
in  the  same  case,  this  transition  may  be  detected  :  and  there  is 
a  certain  stage  of  the  transition  in  which  it  is  difficult  to  deter- 
mine whether  the  term  metallic  tinkling  or  amphoric  echo  be  the 
most  applicable.  The  metallic  quality,  though  less  clearly  and 
sharply  defined,  is  yet  very  obvious  in  amphoric  echo, — which 
may  be  imitated  with  some  success  by  speaking,  breathing,  or 
singing  into  an  empty  ivater-bottle. 

283.  Metallic  tinkling,  occurring  in  connection  with  respira- 
tion, co-exists  commonly  with  (or  rather,  echo-like,  follows), 
inspiration,  being  prolonged  somewiiat  into  the  succeeding 
expiration ;  it  is  very  rarely  limited  to  the  latter.  Generally 
speaking,  it  alternates  irregularly  with  an  amphoric  state  of  the 
respiratory  sounds,  the  one  unnatural  state  giving  place  to  the 
other,  after  a  variable  and  for  a  variable  number  of  respirations. 
It  appears  to  be  produced  either  deep  within  the  chest,  or  near 
the  surface  :  and  is  rarely  persistent  for  any  considerable  number 
of  respirations.  Amphoric  echo  may  attend  both  sounds  of 
respu-ation,  or  be  limited  to  either. 

284.  Generally  audible  at  the  central  height  of  the  chest, 
laterally  or  posteriorly,  (whence  they  may  be  propagated  with 
gradually  diminishing  intensity  to  the  surrounding  parts,) 
metallic  tinkling  and  amphoric  echo  may  be  heard  in  every 
part  of  the  thorax.  The  most  clearly  marked  and  intensely 
developed  metallic  tinkling  I  ever  heard,  was  chiefly  audible 
under,  and  a  little  outside,  the  nipple :  the  case  was  one  of 
tuberculous  perforation  of  the  pleui'a. 

285.  The  mechanism  of  metallic  tinkling  and  amphoric  echo 
has  been  long  sought  after  with  all  the  eagerness  of  curiosity  ; 
but  observers  are  far  from  having  come  to  a  uniform  conclu- 
sion on  the  subject.  I  believe,  as  just  mentioned,  that  the 
two  phenomena  arc  one  and  the  same,  fundamentally, — echoes 
of  different  properties  from  the  walls  of  a  large  space,  more  or 
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ess  favourably  disposed  for  reflection  and  concentration  of 
ounds,  produced  either  witliin  the  area,  at  the  outlet,  or  in 
he  close  vicinity,  of  that  space.  It  appears,  too,  that  the  low- 
ntched  buzzing  echo  only  requires  the  presence  of  air  in  the 
LoUow  space,  though  water,  in  moderate  proportional  quantity, 
may  be  present  therein  ;  while  the  high-pitched  tinkle  requires 
riiiid  for  its  production, — not  that  such  tinkle  is  physically 
impossible  unless  fluid  be  present,  but  that  in  the  chest,  the 
"ouditions,  independent  of  fluid,  which  are  capable  of  generating 
it,  do  not  coexist.  In  experimental  support  of  this. statement, 
it  may  be  observed  that  if  we  blow,  cough,  speak,  or  sing,  into 
an  empty  glass  decanter,  a  low-pitched,  buzzing,  amphoric  echo 
only  will  be  produced  ;  metallic  and  ringing  in  quality,  it  is 
true,  but  never  of  the  tinkling  pitch.*  Let  a  little  water  now 
be  placed  in  the  decanter,  and  the  result  will  be  exactly  the 
same,  so  long  as  the  fluid  is  not  agitated.  But  agitation  of 
the  fluid  changes  the  character  of  the  echo.  Thus,  let  drops  of 
water,  slowly,  and  at  distinct  intervals,  fall  on  the  surface  of 
t  he  fluid  in  the  decanter,  and  the  ear,  applied  to  the  surface  of 
the  vessel,  recognises  the  most  perfect  imitation  of  metallic 
tinkling  ;  just  as  in  certain  instances  the  phenomenon  occurs 
within  the  chest,  independently  of  respiration,  rhonchus,  voice, 
or  cough,  when  a  patient,  with  a  very  large  cavity,  or  with 
hydro-pneumothorax,  suddenly  changes  from  the  recumbent  to 
the  sitting  or  erect  posture,  and  when,  in  all  probability,  a  drop 
of  fluid  is  precipitated  from  the  roof  of  the  cavity  to  the  fluid  on 
its  floor.  Or,  again,  breathe  into  the  water  by  an  elastic  tube, 
and  the  bubbling  will  be  found  to  produce  a  perfect  tinkle.f  It 
is  probable,  too,  that  sounds,  generated  in  fluid,  on  the  close 
confines  of  a  cavity,  itself  free  from  fluid,  may  be  echoed  with 

*  The  fundamental  and  consonating  note  of  sucli  vessels  is  always  of  low 
i-itch. 

t  The  experiments  of  Dr.  Bigclow  (Brit,  and  For.  Med.  Rev.,  vol.  vii, 
:  569),  made  post-mortem  on  a  patient  with  hydro-pncumothora.x,  gave 
inilar  results. 
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metallic  tinkle  by  that  cavity.  Metallic  tinkle  seems  to  be 
the  echo  of  a  bubble,  or  at  least  of  a  sound  generated  within 
liquid. 

286.  The  morbid  states  in  which  these  phenomena  have  been 
observed,  are  hydro-pneumothorax  with  and  without  bronchial 
communication,  simple  pneumothorax,  and  large  tuberculous 
excavations  in  the  lung-substance.    In  the  first  case,  where  the 
pleural  cavity  contains  air  and  liquid,  and  opens  into  the  lung, 
both  kinds  of  echo  may  occur  with  respii'ation,  rhonchi,  speech, 
and  cough.     If  respiration  produce  in  any  way  single,  isolated 
bubble-sounds,  either  by  the  bronchial  fistula  opening  below  the 
level  of  the  liquid  or  otherwise,  metallic  tinkling  will  occui- ;  if 
there  be  no  bubble-sound,  amphoric  echo  only  will  be  heard : 
hence,  if  the  fistula  open  above  the  level  of  the  liquid,  there 
will  be  amphoric  echo,  unless  the  fluid  be  by  some  means  or 
other  simultaneously  agitated.    Ehonchi  produced  in  the  com- 
municating bronchial  tube  or  tubes,  will  be  echoed  with  tinkle, 
if  their  component  bubbles  be  separately,  and,  as  it  were, 
intermittently  evolved ;  if  otherwise,  amphoric  echo  will  be  the 
result.    The  iutiuence  of  speech  or  cough  will  similarly  vary. 
Fournet  has  endeavoured  to  show  that  the  occurrence  of  one  or 
the  other  variety  of  metallic  sound,  tinkling  or  amphoric,  will 
also  be  found  to  depend  upon  the  freedom  and  rapidity  with 
which  the  escape  of  aii*  through  the  fistula  occurs.    If  it  make 
its  way  from  the  fistula  by  rare,  slow,  and  successive  bubbles, 
tinkling  will  be  evolved  j  if  the  bubbles  be  numerous  and  closely 
following  each  other,  amphoric  echo  will  be  the  result.  This 
idea  seems  to  me  well  founded  ;  if  the  drops  of  water  be  allowed 
to  fall  rapidly  into  the  decanter,  in  the  experiment  I  have 
already  referred  to,  the  sharp  tinkle  passes  into  the  low-pitched 
and  confused  amphoric  echo.    Fournet  further  holds  that  (as 
the  level  of  the  fluid  is  in  some  cases  capable  of  being  changed 
with  the  position  of  the  chest,  and  hence  the  relation  of  the 
fistulous  opening  to  that  level  altered),  the  same  opening  may 
at  one  time  be  the  possible  source  of  metallic  tiukling,  at 
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auotlier,  of  amphoric  eclio.  Again,  if  the  size  of  the  opeuing 
increase  much,  amphoric  echo  will  take  the  place  of  tinkling ; 
and  vice  versa,  if  its  caliber  be  diminished  by  obstruction  with 
pseudo-membrane  or  otherwise.  Both  phenomena  will  cease, 
he  holds,  if  complete  closure  of  the  opening  be  effected.  It  is, 
however,  matter  of  certainty  that  either  kind  of  echo  may 
occur  independently  of  communication  between  the  pleura  and 
bronchi ;  this  last  statement  is  consequently  incorrect.  In  the 
second  case  of  non-fistulous  hydro-pneumothorax,  the  agitation 
of  the  fluid  by  coughing  or  by  movement,  or  the  fall  of  drops 
of  fluid  from  the  upper  to  the  lower  parts  of  the  pleural  cavity, 
and  perhaps  even  the  echo  of  rhonchi  in  the  adjacent  bronchial 
tubes,  win  cause  tinkling.  Thirdly,  metallic  echo,  and  even 
tinkling,  both  vocal  and  tussive,  we  are  assured  by  some 
observers,  have  been  heard  in  cases  of  simple  pneumothorax,  in 
which  there  was  neither  liquid  effusion,  nor  perforation  of 
the  pleura.  Low-pitched  echo  may  intelligibly  be  produced 
under  the  circumstances  ;  but  the  absence  of  fluid,  especially 
where  vocal  sound  is  the  alleged  cause  of  the  phenomena, 
makes  it  desirable  that,  in  respect  of  tinkling,  the  observation 
should  be  repeated.  On  the  rarity  of  simple  pneumothorax  it 
is  needless  to  insist.  ^Fourthly,  large  dimensions  are  an  essen- 
tial character  of  pulmonary  cavities,  that  give  either  variety  of 
metallic  echo :  all  the  four  modes  of  production  of  both  varieties 
may  come  into  play  within  them. 

287.  That  the  metallic  phenomena  should  be,  as  is  the  fact, 
best  heard  in  connection  with  coughing  and  speaking,  is  just 
what  might  have  been  anticipated :  these  acts  require  greater 
force  of  respiration  than  ordinary  breathing  ;  they  are,  therefore, 
on  the  one  hand,  capable  of  propelling  air  through  a  passage 
which  would  have  resisted  its  progress  under  a  less  impulsion ; 
and,  on  the  other,  they  themselves  being  more  sonorous,  more 
readily  lead  to  audible  echo.  Forcible  and  deep  respiration 
will  produce  somewhat  similar  eftects. 
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§  v.— Sounds  and 'MuRsruBS  op  the  Heaht,  as  transmitted 

THROUGH  THE  SUBSTANCE  OP  THE  LuNGS. 

388.  In  order  to  avoid  repetition,  I  must  refer  the  reader  to 
the  Second  Chapter  of  this  Part  for  an  account  of  the  mode 
and  extent  of  propagation  of  the  heart's  sounds  in  the  normal 
state  of  the  thoracic  organs :  there,  too,  are  described  tlie 
changes  in  transmission  of  its  sounds  produced  by  disease  of 
the  heart  itself  and  of  the  great  vessels.  AVe  have  here  only  to 
do  with  cases  where,  the  heart  and  great  vessels  being  healthy, 
morbid  states  of  the  lung  and  its  appendages,  by  changing  the 
conducting  power  of  the  media  intervening  between  that  organ 
and  the  surface  where  auscultation  is  performed,  penrert  tiie 
natural  mode  of  propagation.  Now,  inasmuch  as  the  physical 
sources  of  sound  in  the  heart  are  fluid  and  solid  only,  and 
aeriform  matter  has  no  direct  connection  with  them,  the  dis- 
placement of  air  in  the  lung,  either  by  fluid  or  by  solid  matter, 
would  be  favourable  in  theory  to  the  conduction  of  the  cardiac 
sounds  through  the  pulmonary  substance :  while  increase  of  air 
within  the  thorax  would  have  the  contrarj'  effect.  And  so  the 
positive  intensity  of  sound  produced  in  the  heart  remaining 
unaltered,  its  relative  intensity,  as  discovered  at  different  parts 
of  the  thoracic  surface,  might  be  changed. 

389.  Experience  supporting,  in  the  main,  this  theoretical 
consideration,  teaches  us  that  whenever  the  cardiac  sounds  (the 
heart  itself,  the  great  vessels,  and  chest-walls  being  healtiiy),  are 
found  to  be  of  greater  intensity  at  any  given  point  of  the 
thorax,  than  at  some  other  point  nearer  that  organ,  the  lung, 
pleura,  or  mediastina  have  either  in  the  former  situation  under- 
gone some  change,  rendering  them  unusually  good  conductors 
of  sound,  or,  in  the  latter  situation,  undergone  some  alteration 
diminishing  their  conducting  power.  The  anatomical  state  in 
the  first  class  of  cases  will  be  one  of  condensation  or  indura* 
tion ;  in  the  second,  of  rarefaction. 
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290.  Increased  intensity  of  transmission  of  the  heart's  sounds 
is  thus  observable  in  pneumonia,  chronic  pulmonary  consolida- 
tion, tuberculous  disease,  extensive  pulmonary  apoplexy,  and 
cedema,  dilatation  of  the  bronchi,  cancer  of  the  lung,  and  solid 
accumulation  in  the  pleura  or  mediastinum.  The  influence  of 
pleuritic  effusion  will  vary  with  its  amount ;  the  sounds  will  be 
better  heard  through  a  small  extent  of  badly-conducting  lung, 
than  through  a  large  mass  of  better-conducting  fluid.  Hitherto 
phthisis  has  been  almost  the  only  affection  in  which  this  means 
of  diagnosis  has  been  commonly  applied.  If  the  heart's  sounds 
be  more  distinctly  audible  under  the  right  than  the  left  clavicle, 
and  if  the  excess  be  suSiciently  marked  to  leave  no  doubt  as- 
to  its  reality  in  the  mind  of  the  observer,  the  circumstance, 
in  conjunction  with  the  locality  of  its  existence,  aftbrds  pre- 
sumptive evidence  of  tuberculisation.  Generally  speaking,  other 
signs  of  a  more  direct  character  are  observed  at  the  same  time  ; 
but  in  certain  cases  of  incipient  and  rather  deep-seated  tuber- 
culous deposition,  it  is  often  a  source  of  satisfaction  to  have 
this  additional  sign  to  apply  to.  Its  absence  would  not, 
however,  by  any  means  impugn,  positive  evidence  of  consolida- 
tion derived  from  other  sources.  Whatever  be  the  cause  of  the 
sign,  it  is  for  obvious  reasons  more  readily  substantiated  at 
the  right  than  the  left  side. 

291.  Diminished  intensity  of  transmission  of  the  heart's 
sounds,  on  the  other  hand,  accompanies  highly  marked  em- 
physema. The  importance  of  this  fact  is  habitually  acknowledged 
ill  respect  of  the  prsecordial  region,  where  the  sounds  may  be 
almost  completely  muffled  by  an  intervening  thick  mass  of 
rarefied  lung  ;  but  the  sign  may  be  established  elsewhere.  Thus, 
in  a  case  of  intense  emphysema  of  the  left  lung,  to  which  the 
disease  was  limited  almost  completely,  and  especially  marked 
at  the  posterior  aspect  of  the  chest,  I  some  years  ago  de- 
tected that  the  heart's  sounds  were  considerably  more  distinct 
posteriorly  on  the  right  than  the  left  side.  As  there  was  no 
evidence  of  induration  of  the  right  lung,  and  as  the  sounds  there 
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were  not  louder  than  is  sometimes  observed  in  healthy  indi- 
viduals, the  difference  on  the  two  sides  could  only  be  asci  ibed  to 
diminished  conducting  power  on  the  left.  This  sign,  in  the  rare 
cases  where  it  could  be  established,  would  appear  to  warrant 
the  diagnosis  of  general  emphysema  of  the  substance  of  the  lung 
in  its  deeper  parts,  as  well  as  on  its  surface, — a  point  of  some 
importance ;  for  diagnosis,  as  well  as  anatomical  investigation 
after  death,  generally  aims  too  exclusively  at  the  detection  of 
superficial  emphysema.  The  influence  of  pneumothorax  varies ; 
as  a  rule,  it  irapaii-s  the  force  of  the  sounds,  but  sometimes  they 
seem  to  echo  in  the  pleural  cavity,  as  they  do  in  a  flatulent 
stomach,  and  so  become  intensified :  I  have  observed  this 
variation  within  twenty-four  hours. 

293.  When  the  conducting  influence  is  a  weakening  one,  the 
observer  should  specially  notice  the  second  sound  of  the  heart ; 
when  an  intensifying  one,  the  first. 

293.  Whether  the  heart's  sounds  may  be  modified  in  the 
course  of  transmission  in  virtue  of  any  other  principle  than 
conduction,  will  be  elsewhere  considered  [410]. 

294.  The  conduction  of  cardiac  murmurs  is  modified  on  the 
same  principle.  But  does  any  condition  of  lung  generate 
either  cardiac  or  vascular  murmur,  independently  of  disease  of 
the  heart,  or  of  those  conditions  of  the  blood,  spanasmic  and 
other,  which  i-ender  its  movement  sonorous  ?  It  is  by  no  means 
very  uncommon,  as  Dr.  Stokes  was  the  first  to  state,  to  observe 
a  sharp  blowing  murmur  in  the  subclavian  artery  where  the 
apex  of  the  lung  is  consolidated  by  tubercle, — a  murmur  com- 
pletely wanting  in  the  heart,  aorta,  carotid,  or  opposite  sub- 
clavian. Dr.  Stokes  ascribes  it  to  falling  in  of  the  iufra-clavicidar 
region,  to  consolidation  of  the  lung,  and  to  sympathetic  irritation. 
He  has  found  it  remittent  occasionally,  and  removed  by  leeching 
or  by  an  attack  of  hemoptysis.  My  observations  agree  almost 
completely  with  those  of  Dr.  Stokes.  But  the  nature  of  the 
consolidation  is  a  matter  of  indifference ;  and  I  think  this 
murmur  is  of  rare  occurrence,  unless  there  be  systolic  murraiur 
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at  the  "base  of  the  heart.  It  is  sometimes  connected  with  a 
mnrmur  at  the  second  left,  or  pulmonary,  cartilage,  evidently 
seated  in  the  artery  of  that  name;  is  more  common  on  the  left 
than  the  right  side;  is  greatly  increased  in  force  by  suspension 
of  the  breath;  sometimes  disappears  and  reappears  in  the  course 
of  a  few  minutes ;  is  sometimes  removed  by  change  from  the 
sitting  to  the  lying  posture,  and  vice  versa,  or  even  by  brisk 
rotation  of  the  arm.  In  quality  the  murmur  varies  from  soft 
blowing  to  sharp  whistling.  It  may  continue  for  years,  and 
seems  more  frequent  in  men  than  women.  The  pressure  to 
which  the  vessel  is  submitted  from  the  indurated  and  commonly 
contracted  lung,  especially  when  coupled  with  the  least  spanasmic 
tendency  of  the  blood,  seems  its  essential  cause, — though  the 
condition  of  the  circulation  in  the  part  may  impede  or  promote 
its  formation. 

395.  Dr.  Latham  points  out  soft,  blowing,  systolic  murmur, 
limited  to  the  pulmonary  artery,  as  a  frequent  concomitant  of 
tubercles  in  the  lungs.  I  have  met  with  it  occasionally  un- 
associated  with  subclavian  murmur  ;  but  of  this  more  hereafter. 


SECTION  VI.— SUCCUSSION. 

296.  It  has  been  seen  that  the  succussiqn  of  certain  contents 
of  the  chest,  produced  by  the  heart's  impulse,  and  by  the  act  of 
coughing,  may  give  rise  to  physical  phenomena  of  diagnostic 
import.  And  it  was  known  to  Hippocrates  that  if  the  chests  of 
certain  patients,  labouring  under  thoracic  diseases,  be  shaken, 
u  "  sound  may  be  heard  on  the  affected  side."  Hippocrates, 
however,  erroneously  supposed  empyema  to  be  the  disease 
t^ving  rise  to  this  sound:  his  pathology  was  defective,  but 
liis  observation  correct :  and  the  phenomenon  retains  to  the 
present  day  the  name  of  Hippocratic,  or  thoracic,  succussion- 
sound. 

297.  The  succussion  necessary  for  the  production  and  detection 
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of  tins  plienoraenon  may  be  performed  by  pushing  the  patient's 
trunk  abruptly,  but  with  gentleness,  forwards  and  back- 
wards, while  the  observer's  ear  is  applied  to  the  chest ;  or 
the  patient  may  himself  move  his  chest  once  or  twice  in  the 
manner  indicated.  The  sound  resembles  closely  that  perceived 
on  shaking  a  decanter,  partly  filled  with  water,  close  to  the  ear. 
Like  that,  it  is  a  guggling  splashing  noise,  the  precise  tone  of 
which  varies  with  the  density  of  the  fluid,  and  the  proportional 
quantities  of  fluid  and  of  air  present.  It  differs  in  point  of 
intensity  according  to  the  suddenness  and  force  of  succussion  ; 
but  may  be  so  easily  produced  as  to  be  detected  on  the  least 
movement  of  the  patient,  or  during  coughing.  It  may  be 
audible  at  a  distance  from  the  chest,  and  be  heard,  while  the 
splashing  movement  is  felt,  by  the  patient  himself ;  and  is,  or  is 
not,  accompanied  with  metallic  tinkling.  Its  duration  varies 
greatly, — it  may  last  for  years,  though  this  is  very  rare  :  in  such 
chronic  cases  it  is  perceived  by  the  patient,  as  he  walks  down 
stairs,  rides  on  horseback,  &c.  It  is  not  invariably  a  persistent 
condition  when  once  developed;  within  twenty-four  hours  it 
may  be  present  and  cease  to  be  producible,  to  recur  again  within 
a  short  period. 

298.  Produced  by  abrupt  collision  of  air  and  liquid  in  an 
echoing  place  of  large  dimensions,  the  sound  under  consideration 
may  be  detected  in  hydro-pneumothorax,  with  or  without 
bronchial  fistula,  and  is  occasionally  to  be  heard  in  tuberculous 
excavations  of  unusually  great  size.  Commonly  audible  over 
the  general  surface  of  the  affected  side,  it  may  be  limited  to  the 
anterior  regions.*  The  sign  is,  however,  by  no  means  always  to 
be  discovered  in  hydro-pneumothorax :  and  one  reason  of  its 
absence,  thickness,  and  proportional  excess  of  purulent  fluid, 
was  mentioned  by  Hippocrates  :f  it  is  certainly  true  that  the 
thinner  the  liquid,  the  more  readily  is  the  sound  produced. 

•  Louis,  Pluliisic,  ed.  2,  p.  412.    Paris,  1843. 
+  Lacimcc,  by  Forbes,  Atncr.  edit.  p.  541. 
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SECTION  VIL— DETERMINATION  OF  THE  SITUATION  OF 
CONTIGUOUS  PARTS  AND  ORGANS. 

299.  The  object  of  attempting  to  determine  the  situation  of 
other  parts  than  the  hmgs  themselves,  when  the  diseases  of  these 
organs  are  tlie  subject  of  investigation,  is,  as  might  be  antici- 
pated, to  infer  from  any  change  in  that  situation  the  existence  of 
some  pulmonary  affection  capable  of  producing  it.  Experience 
has  shown  that  such  displacements  do  occur  :  and  further,  that 
when  present  they  are  among  the  most  conclusive,  as  they  often 
ire  the  most  readily  ascertained,  signs  of  the  associated 
pulmonary  affection. 

300.  The  organs  and  parts  liable  to  undergo  displacement 
111  consequence  of  pulmonary  disease  are — The  Heart,  the  Me- 
liastinum,  the  Diaphragm,  the  Liver,  the  Spleen,  and  the 
^tomach.  The  existence  of  displacement  of  these  parts  and 
organs  is  determined  by  means  of  various  other  methods  of 
physical  diagnosis,— by  inspection,  by  application  of  the  hand, 
l)y  percussion,  and  by  auscultation  ;  very  rarely  by  mensuration. 

301.  The  Heart  may  be  removed  from  its  normal  position  by 
Detrusion,  Elevation,  and  Procidentia. 

302.  Lateral  detrusion,  for  obvious  reasons  more  readily 
detected  when  occurring  towards  the  right  side,  is  there  com- 
monly associated  with  procidentia, — on  the  left,  with  some 
degree  of  detnision,  backwards  and  upwards.  The  progress  of 
t  iie  displacement  to  the  right  side  is  usually  gradual  from  its 
fommencement  till  it  has  attained  its  greatest  amount,  when  the 
organ  pulsates  between  the  fifth  and  seventh  ribs  to  the  right 
of  the  sternum.  .On  the  left  it  may  be  pushed  almost  under 
tlie  axilla,  its  Jjoint  being  at  the  same  time  raised  the  width  of 
an  intercostal  space,  or  thereabouts,  and  carried  backwards 
towards  the  scapula. 

303.  Pleuritic  effusion  and  hydro-pneumothorax  arc  the 
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affections  wliicli  drive  the  heart  sidewards  to  the  maximum 
amount ;  simple  pneumothorax  is  a  rare  cause ;  hsemothorax  is 
rarely  copious  enough ;  and  hydrothorax,  being  generally  double, 
does  not  displace  the  heart  in  this  precise  manner.  Intra- 
thoracic tumors  and  aneurisms,  variously  placed,  sometimes 
produce  this  effect;  hypertrophy,  as  well  as  emphysema,  of 
either  lung,  are  among  its  occasional  causes.  Besides,  the 
heart  may  be  drawn  as  well  as  pushed  sidewards — a  mode  of 
displacement  that  occurs  in  some  cases  of  i-apid  absorption  of 
pleuritic  effusion,  of  consolidation  with  marked  contraction  of 
the  substance  of  either,  but  especially  the  right,  lung,  of  pure 
atrophy,  and  also  of  great  diminution  of  bulk  from  tuberculous 
disease  of  the  same  organ.*  The  practical  interest  of  this 
matter  is  connected  almost  solely  with  pleurisy. 

304.  The  heart  can  scarcely  be  pushed  forwards  by  any  lung- 
affection,  except  emphysema ;  and  various  more  prominent  con- 
ditions, such  as  the  distension  of  a  thick  stratum  of  lung  in  front 
of  the  organ,  tend  to  mask  this  displacement.  Intra-thoracic 
tumors  and  aortic  aneurisms  lying  behind  the  heart,  push  it 
forwards,  and,  especially  in  the  latter  disease,  give  rise  to  very 
peculiar  signs.  •' 

305.  Elevation  of  the  heart  above  its  natural  level,  a  displace- 
ment of  very  rare  occurrence  as  a  consequence  of  pulmonary 
disease,  though  sufficiently  common  in  cases  of  abdominal 
tumor  f  and  ascites,  is  sometimes  seen  as  an  effect  of  diminished 
bulk  of  the  apex  of  the  lung.    Such  diminution  only  occurs  in 

*  I  have  twice,  at  the  Consumption  and  University  College  Hospitals,  seen 
the  heart  permanently  heating  in  the  right  thorax,  where  no  pleuritic  effusion 
on  cither  side  liad  ever  existed,  as  far  as  could  be  made  out  by  present  signs 
or  past  history,  where  the  liver  and  spleen  lay  in  their  natural  positions,  and 
where  great  tuberculous  excavation  and  destruction  on  the  right  side  seemed 
to  luive  drawn  the  lieart  in  tliat  direction,  aided  by  perliaps  the  dclrudtng 
influence  of  hypertropliy  of  the  left  lung. 

•f-  I  have  known  tlie  heart  pcrniuiicntly  raised  an  intercostal  space  by  the 
splenic  enlargement  of  leucocythccmia.  Case  of  Dujardin,  U.  C.H.  Males, 
vol.  v.  p.  192.    June  1850. 
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tuberculous  disease,  and  is  produced  by  atrophy  of  the  lung- 
substance,  closure  of  air-cells,  and  contraction  of  exudation- 
matter,  both  interstitial  and  pleural.  I  have  never  observed  the 
apex  raised  higher  by  this  cause  than  the  fourth  rib  and  third 
interspace ;  but  in  ascites,  both  in  the  male  and  female,  and  in 
ovarian  dropsy,  I  have  known  it  impossible  to  feel  any  impulse 
lower  than  the  second  interspace. 

306.  In  procidentia  the  heart  the  organ  is  below  its  natural 
level,  and  carried  somewhat  towards  the  median  line  ;  the 
impulse  is  then  much  more  decided  at  the  epigastrium,  espe- 
cially between  the  ensiform  cartilage  and  left  false  ribs,  than  in 
the  cardiac  region.  The  common  pulmonary  cause  of  this  dis- 
placement is  double  emphysema,  of  which  it  fui'nishes  one  of 
the  most  characteristic  signs.  It  rarely  exists  to  an  appreciable 
extent  in  double  bronchitis,  if  there  be  no  emphysema;  neither 
does  double  hydrothorax  commonly  induce  it.  The  advance  of 
tumors  in  certain  situations  may  of  course  conceivably  carry  the 
heart  downwards,  but  clinically  this  influence  is  rare. 

307.  The  Mediastinum,  at  its  lower  part,  is  of  coui'se  carried 
to  the  right  or  left  by  such,  morbid  states  of  tlie  lungs  or  pleura 
as  produce  lateral  displacement  of  the  heart.  Superiorly,  above 
the  third  rib,  the  mediastinum  may  be  encroached  upon  by  the 
lung,  without  any  displacement  of  the  heart,  and  be  sometimes 
pushed  more  or  less  to  the  opposite  side.  Emphysema  of 
either  upper  lobe  will  produce  this  effect,  and  if  both  organs  are 
implicated,  the  mediastinum  may  be,  as  it  were,  obliterated  by 
its  pleural  borders  being  brought  into  close  juxta-position  ;  the 
approximation  of  the  edges  of  the  lungs  may  take  place  so  high 
as  the  sternal  notch  :  the  percussion-sound  will  of  course  be 
unnaturally  clear.  Tumor  connected  with  the  upper  part  of  the 
lung,  circumscribed  empyema,  tuberculous  accumidatiou  in  the 
pleura,  and  acute  hepatisation,  may  cause  encroachment  on  the 
mediastinum,  with  dull  percussion-sound  :  tuberculisation  of  the 
lung  itself  never,  except  perhaps  quite  at  the  outset,  produces 
this  effect,  the  disease  tending  to  diminish  the  bulk  of  the 
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organ — lience  occasionally  a  valuable  aid  in  diagriosis.  It  is 
unnecessary  almost  to  add  that  mediastinal  tumors  alter  the 
relationships  of  the  mediastinum  ;  and  that  diseases  of  the  great 
vessels,  and  of  the  heart  likewise,  deeply  affect  them. 

308.  The  Biaphraym.. — In  the  vormal  state,  the  upper  edge 
of  the  arch  of  the  diaphragm,  reaches,  in  the  adult,  the  level  of 
the  fourth  interspace  on  the  right  side,  that  of  the  fifth  rib  on  | 
the  left,  while  the  central  tendon  lies  a  little  lower  than  this. 
The  right  side  of  the  chest  is  consequently  somewhat  shallower 
than  the  left.  In  children  the  entire  diaphragm  rises  somewhat 
less  within  the  thorax.  Full  eating,  and  flatulent  distension  of  i 
the  abdomen,  temporarily  raise  it  somewhat.  The  influence  of 
tight-lacing  will  vary  with  the  fashion  of  the  day  :  if  the  waist 

be  "  worn  high,"  the  constriction  will  depress,  if  "  low,"  will 
raise,  the  diaphragm.  j 

309.  The  position  of  the  right  wing  is  ascertainable  by  per- 
cussion of  the  liver  anteriorly ;  where  the  sound  becomes  clear 
on  forcible  percussion,  carried  from  below  upwards,  lies  the  ^ 


upper  border  of  the  liver,  and  by  inference,  the  convexity  of  the 
arch  of  the  diaphragm.  The  cessation  of  vocal  fremitus,  where 
the  liver  is  uncovered  by  lung,  will  coiToborate  the  results  of 
percussion,  and  supply  a  measure  of  the  depth  of  liver  over- 
lapped by  lung.  The  main  guide  to  the  position  of  the  left 
wing  will  then  be  the  fact  that  in  health  it  always  lies  a  little 
lower  than  its  fellow ;  while  the  position  of  the  heart's  apex  and 
the  special  resonance  of  the  stomach  will  afi'ord  corroborative 
evidence.  It  has,  besides,  been  shown  by  Edwin  Harrison,  that 
the  exact  situation  of  the  vault  of  the  diaphragm  may,  in  many 
cases,  be  rapidly  determined  by  inspection  and  application  of 
the  hand.  The  mode  of  proceeding  varies  according  to  the 
shape  of  the  thorax,  which  is,  with  reference  to  this  investiga- 
tion, of  two  kinds : — 1.  If  the  width  of  the  chest  be  greater 
just  above,  than  precisely  on,  the  level  of  .a  line  drawn  trans- 
versely across  from  the  lower  part  of  the  ensiform  cartilage, — 
in  other  words,  if  a  slight  lateral  depression  correspond  pretty 


CONTIGUOUS  PAETS  AND  OEGANS.  169 


accurately  to  that  level — a  very  simple  method  is  described  by 
this  observer  for  discovering  the  position  of  the  upper  edge  of 
the  diaphragm.    Let  the  hand  be  passed  from  below  upwards 
along  tlie  side  of  the  chest,  with  its  inner  edge  kept  closely  to 
the  surface  and  the  palm  somewhat  everted,  and  that  inner  edge 
will  sink  into  a  narrow  sulcus  situated  somewhat  higher  up  than 
the  lateral  bulge  just  referred  to.    This  sulcus,  which  may  or 
may  not  be  on  the  same  level  on  both  sides,  indicates  the  precise 
height  of,  and  corresponds  to,  the  vault  of  the  diaphragm.  2.  If 
the  width  of  the  chest  be  less  immediately  above,  than  on  the 
level  of,  the  eusiform  cartilage,  this  rule  will  not  apply :  how- 
ever, the  position  of  the  left  half  of  the  septum  may  then  be 
detected  by  the  beat  of  the  apex  of  the  heart ;  and  the  right 
half  is  at  least  not  lower  than  its  fellow.    In  the  main  these 
guides  are  correct ;   but  exceptions   occur.     Thus  age,  by 
enlarging  the  bulk  of  the  lung  through  distended  atrophy,  or 
by  diminishing  that  bulk  through  simple  atrophy  without  dis- 
tension, changes  the  position  of  the  wings  of  the  diaphragm, 
without  affecting  that  of  Harrison's  sulcus.    The  sulcus  is  im- 
pressed on  the  side  in  youth,  and  remains  unaltered  in  age.  So, 
too,  I  have  found  that,  where  prolonged  tight-lacing  had  dis- 
placed the  liver  and  diaphragm,  the  sulcus  had,  for  the  same 
reason,  ceased  to  correspond  with  the  upper  part  of  the  arch. 

310.  In  disease  the  wings  of  the  diaphragm  may  be  both 
raised  ;  both  depressed ;  or  one  only  may  be  depressed  or  raised, 
its  fellow  remaining  in  statu  quo  ;  or  one  may  be  raised  and 
the  other  depressed;  or  the  central  tendon  may  be  specially 
depressed. 

311.  In  order  to  determine  with  precision  the  nature  and 
amount  of  disease  effecting  these  changes,  I  have  been  in  the 
habit  for  some  time  of  noting  the  position  in  the  dead  body  of 
both  wings  of  the  diaphragm,  before  the  chest  is  opened,  and 
find  in  my  hospital-books  thirty-three  cases  proper  for  analysis 
in  this  point  of  view.  The  highest  position  observed  in  these 
cases  was  the  second   intercostal  space, — the  lowest,  three 
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inches  below  the  false  ribs ;  the  relative  frequency  with  which 

the  arches  reached  different  heights  of  the  thorax  was  as 
follows :  * 

Bight.  Left. 

Second  space     .....  1  1 

Third  rib  

Third  space      .....  8  1 

Fourth  rib   .       .       .       .       .    .  7  5 

Fourth  space     .....  8  4 

Fifth  rib   6  13 

Fifth  space       .....  1  7 

Sixth  rib   1  1 

Below  false  ribs        ....  1  1 

33  33 

Hence  it  appears  that  in  three-fourths  of  the  cases  the  right 
vault  lay  ahove  the  fifth  rib,  while  in  two-thii-ds  of  the  whole 
the  left  lay  opjjosite  or  below  it ;  and  further,  that  the  right 
wing  in  disease  most  commonly  lies  between  the  third  inter- 
space and  fifth  rib  (in  ^  of  the  cases) ;  whereas  the  habitual 
range  of  the  left  wing  is  from  the  fourth  rib  to  the  fifth  inter- 
space (in  |-§-  of  the  cases). 

Next,  setting  aside  two  cases  of  empyema,  and  one  of  ascites, 
I  find  that  the  right  wing  lay  higher  than  the  left  in  twenty-one 
persons  ;  the  left  higher  than  the  right  in  two  ;  while  both  were 
on  the  same  level  in  seven.  Excluding  the  same  three  cases, 
the  amounts  of  difference  between  the  heights  of  the  two  wings 
varied  thus  : — 

Kight  wing.   Left  wing, 
iibovc  loft,   above  riglit 
By  half  a  rib  or  space         .       .      12  2 
By  a  rib  or  space    ....  5 
By  a  rib  and  a  space    ...  8 
By  two  ribs  and  a  space,  or  two  "1  ^ 
spaces  and  a  rib  .       .       .  / 

Hence  in  nearly  half  the  cases,  where  the  right  wing  lies 

*  It  is  to  be  remembered,  that  after  death  the  collapse  of  the  lungs  drawt 
the  diapliragm  slightly,  but  very  slightly,  upwards. 
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higher  than  the  left,  the  excess  of  elevation  only  amounts  to 
about  half  an  inch. 

312.  But  what  are  the  morbid  conditions  connected  with 
these  variations  in  the  position  of  the  diaphragm?  The  case  of 
elevation  to  the  second  interspace  was  one  of  enormous  ovarian 
and  ascitic  accumulation  of  old  standing ;  both  wings  were 
equally  raised  :  those  of  great  depression  (the  diaphragm  being 
highly  convex  downwards)  were  examples  of  profuse  pleural  accu- 
mulation, solid  and  fluid,  and  fluid  and  gaseous.  These  are  the 
kinds  of  afi'ection  which  seriously  modify  the  position  of  the 
septum.  A  case  where  both  arches  lay  opposite  the  sixth  rib, 
was  one  of  vesicular  emphysema,  uncomplicated  with  any  other 
I'hange  of  consequence.  In  the  other  cases  a  variety  of  conditions 

xisted  of  opposing  tendency;  but  a  fair  consideration  of  all 
leads  to  the  conclusions — that  rarefying  diseases  of  the  lung 
mechanically  depress  the  diaphragm  on  one  or  both  sides ;  that 
chronic  condensing,  because  contracting,  diseases  raise  it  by  a 
force  of  suction  ;  that  pleuritic  adhesions,  considered  indepen- 
dently, have  rather  a  depressing  influence  than  otherwise :  and 
lastly,  that  the  discovery  during  life  of  any  disease,  even  if  it  be 
highly  marked,  which  tends  j)er  se  to  modify  the  position  of  the 
diaphragm,  does  not  justify  the  assumption  that  it  has  so  modi- 
fied it  in  the  particular  case ;  for  some  counteracting,  though  less 
obvious,  influence  may  be  at  play. 

313.  Now  it  follows  from  the  last  proposition,  that  the 
position  of  the  arches  of  the  diaphragm  in  disease  can  only  be 
ascertained  by  direct  observation.  Harrison's  sulcus,  remaining 
as  it  does  a  fixture,  tends  to  deceive  rather  than  enlighten ; 
and,  though  the  possibility  of  the  change,  in  cases  of  old- 
standing  disease,  is  conceivable,  I  have  never  found  a  new 
sulcus  corresponding  to  the  altered  site  of  the  diaphragm.  The 
vocal  fremitus  and  the  results  of  percussion  are  in  truth  the 
only  real  and  trustworthy  guides  to  the  line  of  union  of  the 
chest  and  abdomen. 

I  2 
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314.  Extensive  double  emphysema,  pericarditic  effusion,  and 
hypertrophy  of  the  heart,  lower  the  central  tendon. 

315.  The  live};  spleen,  and  stomach  may  likewise  be  raised 
above,  or  depressed  below,  their  natural  level,  by  conditions  J 
altering  the  position  of  the  diaphragm ;  and  thus  become 
affected  with  Mevaiion,  or  Frocidenlia.  These  alterations  of 
position  are  more  readily  detected  in  the  case  of  the  liver  than 
of  the  other  organs  named ;  and  have  for  this  reason  attracted 
more  attention  on  the  right  than  left  side.  Great  distension  of 
the  stomach  with  gas  will  carry  its  amphoric  percussion-uote 
actually  as  high  as  the  axdla. 

SECTION  VIIL— PHYSICAL  CHARACTERS  OF  THE  AIR  OF  < 
EXPIRATION. 

316.  The  variations  in  the  physico-chemical  characters  of  the 
air  of  expiration  are  of  occasional  diagnostic  signification, — and"  . 
would  prove  so  much  more  frequently  had  they  been  more  fully 
studied. 

317.  The  temperatui'e  of  expired  air  in  health  has  been 
calculated  at  99-5°  Pah.  by  Valentin,  at  98-6°  by  Moleschott,— 

'  the  surrounding  atmosphere  being  of  medium  temperature.  In  J 
estimating  its  rises  or  falls  in  disease,  the  number  of  respir  ations 
per  minute  must  always  be  taken  into  account ;  as  the  longer 
inspired  air  stagnates  in  the  chest,  the  warmer  will  it  make  its 
exit :  the  temperature  of  the  expired  air  and  the  frequency  of 
breathing  are,  as  a  rule,  inversely  as  each  other. 

318.  The  temperature  sinks  in  pneumonia  both  from  the 
diminution  of  surface,  apt  for  chemical  action,  and  the  increased  T 
frequency  of  rfespiration.    In  various  other  pulmonary  diseases, 

a  similar  fall  in  the  thermometric  heat  of  the  expired  air  occurs 
through  the  same  mechanism, — for  instance  in  asphyxiating 
bronchitis.  In  various  general  diseases,  implicating  the  blood, 
the  expired  air  is  more  or  less  cool, — strikingly  so  in  cholera 
Asialica. 
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31?.  The  expired  air  rises  above  the  natural  temperature  iu 
acute  febrile  diseases,  during  their  period  of  sthenic  reaction. 

320.  The  quantity  of  watery  vapour  held  ia  solution  by  the 
air  of  expiration  varies, — from  the  experiments  of  Moleschott 
it  appears  sometimes  to  fall  below,  sometimes  to  reach,  the 
saturation-point. 

321.  It  is  said  that  the  expii-ed  air  in  the  algide  stage  of 
cholera  sometimes  becomes  visible,  with  a  surrounding  atmospheric 
temperature  producing  no  such  effect  on  the  breath  of  healthy 
individuals.    This  would  prove  an  excess  of  watery  vapour. 

322.  Tiie  air  and  moisture  of  expiration  in  the  state  of  health 
are  odouidess  at  the  moment  of  their  exit ;  if  they  be  kept  in 
closed  vessels,  however,  putrefaction  occurs,  and  ammonia  is 
evolved. 

323.  In  disease  very  sensible  peculiarities  of  odour  are  observ- 
able :  in  saccharine  diabetes,  a  sweet  hay-like  smell ;  in  Bright's 
disease,  a  special  modification  of  urinous  odour ;  in  phthisis,  a 
faint  nauseous  odour,  sui  generis,  is  frequent,  and  when  plainly 
present  is  actually  not  without  diagnostic  signification. 


■I 


CHAPTER  II. 


PHYSICAL  EXAMINATION  OF  THE  HEAET  AND  GEEAT 
VESSELS. 

INTRODUCTION — -CLINICAL   TOPOGRAPHY   OF   THE  HFABT  AND   GREAT  VESSELS. 

324.  The  heart,  seated  in  the  lower  part  of  the  anterior 
jiiediastinum,  is  held  in  situ  by  the  great  vessels,  arterial  and 
venous,  and,  through  its  pericardial  covering,  by  the  diaphragm. 
Lying  obliquely,  with  its  long  axis  directed  forwards,  down- 
wards, and  from  right  to  left,  the  base  of  the  organ  corresponds, 
anteriorly,  to  the  third,  and  the  apex  to  the  sixth,  rib ;  posteriorly 
the  base  lies  opposite  the  sixth  and  seventh  dorsal  vertebra?, 
separated  from  them  by  the  aorta  and  oesophagus.  The  postero- 
inferior  surface  of  the  organ  lies  upon  the  central  tendon  of  the 
diaphragm  ;  the  supero-anterior  is  in  apposition  partly  with  the 
lungs,  partly  with  the  walls  of  the  chest. 

335.  Occupying  the  entire  of  the  lower  sternal,  and  certain 
portions  of  the  left  and  right  mammary,  regions,  the  different 
parts  of  the  organ  are  variously  related  to  the  surface.  It  is 
to  be  understood  that  the  following  topographical  statement 
is  only  strictly  correct,  when  the  body  is  in  the  recumbent 
posture.  The  different  landmarks  were  obtained  by  driving 
long  needles  into  the  chest  of  male  subjects,  at  various  points 
perpendicularly  to  the  surface,  before  the  abdomen  or  thorax 
had  been  opened. 

326.  The  right  auricle  reaches  more  or  less  far,  according  to 
the  state  of  the  cardiac  circulation,  into  the  right  raammnry 
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region,  on  the  level  of  the  third  cartilage  and  interspace.  The 
right  'ventricle,  mainly  fiUing  the  lower  sternal  region,  and 
coasting  by  its  inferior,  and  nearly  horizontal,  border,  the 


Diagram  II.,  exhibiting  tho  rolationaliip  of  tlie  heart  auJ  great  vessels  to  the  luugs 
(iu  moderate  inspiration),  and  to  the  regions  of  the  chest.  1  to  10  inchisivo, 
ribs;  o,  supra-clavicular  region;  b,  clavicular;  c,  infra-clavicular;  d,  mam- 
mary ;  e,  infra-mammaiy ;  /,  supra-stomal ;  g,  upper  sternal ;  li,  lower 
sternal;  i,  integuments  turned  back;  ft,  nipples;  k;  right  auricle;  I,  right 
ventricle  ;  m,  left  auricle,  appendix  mainly  seen  ;  n,  loft  ventricle  ;  o,  pulmo- 
nary artery  ;  p,  arch  of  aorta ;  q,  vena  cava  superior  ;  r  r,  innomhiate  veins  ; 

innominate  artery  ;  ( t,  subclavian  veins.  Tlie  dotted  lines  indicate  tlio 
outlines  of  the  regions  ;  tho  dark  lines,  the  edges  of  tho  lungs.  The  heart  and 
vessels  .are  supposed  to  be  full. 


articulation  of  the  sternum  and  ensiform  cartilage,  encroaches 
a  little,  at  its  base,  on  the  right  mammary  region,  about  the 
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fourth  cai'tilage,  and  the  two  interspaces  next  above  and  below,  

and  besides  by  its  apex  stretches  into  the  left  mammary  region, 
at  the  fifth  interspace. 

327.  The  left  auricle  corresponds  to  the  third  left  cartilage, 
and  a  part  of  the  interspace  immediately  below ;  the  left  ventricle 
to  that  portion  of  the  left  mammary  region,  lying  a  little  within 
the  vertical  level  of  the  nipple,  and  between  the  third  and  the 
fifth  interspaces,  or  the  upper  border  of  the  sixth  rib. 

328.  The  heart,  then,  as  a  whole,  extends,  vertically,  from 
the  third  cartilage  to  the  sixth ;  and  transversely,  from  a  little 
within  the  left  nipple  to  about  a  finger's  breadth  to  the  right  of 
the  sternum :  these  are  the  limits  of  the  deep  cardiac  region. 
The  entire  of  the  left  ventricle,  the  greater  part,  by  far,  of  the 
left  auricle,  and  a  fair  portion  of  the  right  ventricle,  towards  the 
apex,  lie  to  the  left  of  the  sternum ;  and  on  the  level  of  the 
fourth  cartilage,  tiie  widths  of  heart-substance,  lying  on  either 
side  of  the  left  border  of  the  sternum,  are  very  closely  the  same. 
The  most  central  part  of  the  organ  lies  pretty  accurately  behind 
the  sternal  edge  of  the  fourth  left  cartilage,  or  the  upper  angle 
of  the  fourth  interspace.  The  organ  corresponds  posteriorly  to 
that  portion  of  the  dorsal  spine  comprised  between  the  fifth  and 
eighth  vertebrae. 

329.  The  entire  of  the  right  auricle,  and  about  one-third  of 
the  right  ventricle,  are  covered  by  the  right  lung,  which  descends 
vertically  downwards,  coasting  the  middle  line  to  the  lower  edge 
of  the  heart :  the  entire  of  the  left  auricle,  the  upper  left  part  of 
the  right  ventricle,  and  the  entire  of  the  left  ventricle,  except  a 
variable,  but  small,  portion  towards  the  apex,  are  covered  by 
the  left  lung.  The  portion  of  heart  uncovered  by  lung,  thus 
belonging  almost  exclusively  to  the  right  ventricle,  is  of  rudely 
triangular  shape.  The  upper  angle  of  the  triangle  corresponds 
to  the  middle  line  on  the  level  of  the  fourth  cartilage,  where  the 
anterior  edge  of  the  left  lung  diverges  from  its  fellow  ;  while  the 
base  is  formed  by  that  portion  of  the  lower  edge  of  the  heart 
lying  between  the  middle  line  and  the  spot  at  which  the  apex 
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beats :  this  is  the  superficial  cardiac  region.  The  vertical  side 
of  the  triangle  measures  on  an  average,  in  the  middle-sized  adult 
male,  two  inches, — the  horizontal,  two  inches  and  a  half, — the 
oblique,  nearly  three  inches.  (Vide  Diagram  II.) 

330.  The  pulmonary  valves  are  seated  opposite  the  junction 
of  the  edge  of  the  third  left  cartilage  with  the  sternum ;  the 
aortic  a  very  little  lower  and  further  inwards ;  the  tricuspid  and 
mitral  valves  lie  at  mid-sternum  (the  former  in  front  of  the 
latter),  on  the  level  of  the  thii'd  interspace.  The  transverse 
distance  between  the  right  pair  of  valves  averages  half  an  inch  : 
the  left  lie  side  by  side ;  the  aortic,  a  quarter  of  an  inch  higher 
than  the  mitral.  An  area  of  half  an  inch  will  include  a  portion 
of  all  four  ;  an  area  of  about  a  quarter  of  an  inch  a  portion  of  all 
except  the  tricuspid. 

331.  The  aorta,  rising  nearly  opposite  the  union  of  the  two 
sternal  regions,  ascends  at  once  into  the  upper,  at  first  under 
cover  of  the  pidmonary  artery ;  and,  inclining  .to  the  right, 
reaches  the  inner  and  upper  part  of  the  second  right  costal 
cartilage  :  thence  crossing,  almost  horizontally,  the  upper  sternal 
region,  on  the  level  of  the  first  interspace,  and  in  front  of  the 
trachea  just  above  its  bifurcation,  it  passes  backwards  and 
downwards  to  the  left  side  of  the  body  of  the  third  dorsal 
vertebra.  Sometimes  the  entire  of  the  arch  lies  a  little  higher 
than  this. 

333.  The  pulmonary  arteiy  ascends  from  the  position  of  its 
valves,  with  slight  inclination  to  the  left  side,  as  far  as  the 
second  cartilage,  its  point  of  bifurcation  ;  in  this  short  course  it 
passes  somewhat  backwards,  and  is  consequently  further  some- 
what from  the  surface  of  the  chest  opposite  the  second,  than 
the  third,  cartilage.  It  occupies  a  portion  of  the  upper  sternal 
region,  encroaching  on  the  edge  of  the  left  infra-clavicular. 

333.  The  arteria  innominata  rising  on  the  level  of  the  first 
interspace,  behind  the  right  half  of  the  upper  sternal  region, 
passes  upwards  and.  to  the  right,  bifurcatmg  to  the  right  of  the 
trachea,  and  behind  (or  a  little  above,  and  to  the  right  of)  the 

I  3 
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sterno-clavicular  joint :  iu  ils  course  it  lies  in  front  of  the  right 
half  of  the  trachea. 

334.  In  as  much  as  the  sounds  of  the  aortic  arch,  the  pulmo- 
nary and  the  innominate  arteries  are  severally  best  isolated  at 
the  second  right,  the  second  left,  and  the  first  right,  costal 
cartilages, — these  cartilages  may  for  clinical  purposes  be 
respectively  called  the  aortic,  pulmonary,  and  innominate. 

335.  The  superior  vena  cava  lies  along  the  right  edge  of  the 
ascending  portion  of  the  arch  of  the  aorta,  near  the  right  border 
of  the  sternum,  from  the  first  interspace  to  the  third  cartilage ; 
in  the  former  spot  occurs  the  union  of  the  two  innominate  veins. 

336.  The  cavity  of  the  pericardium  reaches  superiorly  as  far 
as  the  level  of  the  second  ribs.* 

337.  The  alterations  of  form,  size,  and  axis,  which,  vivisec- 
tions prove,  attend  the  action  of  the  heart,  are  not  appreciable 
cli:iicaUy :  certain  accompanying  changes  in  position  can  be 
distinguished.  During  the  systole  the  organ  twists  spirally  on  | 
its  longitudinal  axis  from  right  to  left,  especially  towards  the 
apex,  which  at  the  same  time  comes  forward;  the  converse 
movements  attend  the  diastole.  But  other  modifications  of 
position  present  themselves,  independently  of  disease.  In  some  ) 
])ersons  the  organ  lies  naturally  a  little  higher  or  a  little  lower 
than  tbe  average  ;  still  any  variation  of  this  kind  rarely  exceeds 
the  breadth  of  half  a  rib.  The  habit  of  tight-lacing  in  the 
female  tends  either  to  raise  or  depress  the  heart,  according  as 
the  line  of  maximum  pressure  is  low  or  high;  the  tight 
abdominal  belt  worn  by  some  males,  to  raise  it  slightly. 
Alteration  of  posture  of  the  body  afi'ects  the  site  of  the  organ 
also, — the  heart  falls  downwards  somewhat  (if  its  substance  be 
weighty,  the  fall  may  equal  an  inch)  in  the  erect  position,  and 
comes  more  forward  than  in  decumbency  ;  changing  the  position 

in  decumbency  from  the  right  to  the  left  side  will  carry  the  heart 

*  In  rare  instances  wlicrc  the  sac  is  perfectly  free  from  present  disease, 
its  cavity  readies  the  first  rib ;  e.  g.,  case  of  IT.  Hodson,  U.  C.  H.,  Males, 
vol.  i,T.,  p.  20.    There  were  here  three  old  white  patches  however. 
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ail  iuch,  or  even  more,  to  the  right  or  left  of  the  position  it 
occupies  when  the  individual  lies  on  the  back.*  Inspiration,  by 
carrying  the  diaphragm  downwards,  lowers  the  heart,  sometimes 
by  an  entire  interspace ;  and,  by  bringing  a  thick  stratum  of  the 
left  lung  in  front  of  the  organ,  removes  it  somewhat  from  the 
thoracic  walls  ;  the  weakening  effect  on  the  heart's  impulse  and 
sounds  thus  produced  is  in  healthy  persons  very  perceptible  : 
the  position  of  the  valves  and  the  maximum  points  of  the  heart's 
sounds  are  proportionably  lowered ;  but  it  is  to  be  remembered, 
that  the  depression  of  the  diaphragm  displaces  the  base  more 
than  the  apex.  This  depression  of  the  heart  tends  to  lengthen 
momentarily  the  great  vessels,  especially  the  ascending  portion 
of  the  arch  of  the  aorta. 

SECTION  I.— INSPECTION. 

338.  In  Health. — Inspection  directs  itself  to  :  the  form  of 
the'  cardiac  region  ;  the  condition  of  its  integuments  ;  and  the 
visible  impulse  of  the  heart  and  great  vessels. 

339.  In  perfectly  sound  chests  the  part  of  the  walls  lying  to 
the  left  of  the  middle  line,  and  corresponding  to  the  heart,  does 
not  differ  perceptibly  in  form  from  that  placed  to  its  right : 
these  two  divisions  of  the  thorax  are  symmetrical.  But  indi- 
viduals, who  have  never  suffered  from  pulmonary  or  cardiac 
disease,  occasionally  present  a  moderate  excess  of  convexity  of 
the  cardiac  region,  as  a  result  of  natural  conformation,  of  curva- 
ture of  the  spine,  or  of  change  of  form  produced  by  influences 
of  a  non-morbid  kind.  So,  too,  physiological  depression,  or 
flattening,  of  the  lower  part  of  the  prajcordial  region  sometimes 
occurs ;  but  M.  Woillez  states  that  such  depression,  when  really 
non-morbid,  is  observed  in  the  corresponding  right  region  also, 
— is  hi  fact  symmetrical. 

*  This  is  a  point  of  considerable  importance,  as  it  shows  that  within 
certain  limits,  lateral  movcablcness  of  the  dull  sound  of  the  deep  cardiac 
region  cannot  be  accepted  as  evidence  of  fluid  in  the  pericardium. 
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340.  The  pi'ajcordial  interspaces  are  of  the  same  width,  and 
lie  on  the  same  plane  as  their  fellows  on  the  opposite  side  ;  and 
the  soft  parts  have  the  same  characters  on  both. 

341.  In  the  majoi'ity  of  healthy  persons  the  heart's  impulse 
is  visible  only  at  the  apex,  which  beats  in  the  fifth  interspace, 
and  somewhat  against  the  sixth  rib,  about  midway  between  the 
line  of  the  nipple  and  the  left  border  of  the  sternum ;  the  area 
of  visible  impulse  does  not  exceed  a  square  inch.  Various 
physiological  acts  modify  the  precise  spot  of  visible  impulse. 
Thus  changes  of  posture  elevate,  depress,  throw  it  upwards  or 
backwards :  inspiration  lowers  it  somewhat,  and  by  carn'ing 
the  lung  in  front  of  the  heart  weakens  its  force ;  expu-ation  has 
the  converse  effects.  A  full  meal  or  flatulent  distension  of  the 
abdomen  raises  the  apex-beat  somewhat,  and  throws  it  to  the 
left ;  pregnancy  has  the  same  effect.  As  a  rule,  thin,  tall 
persons  have  an  impulse  of  greater  visible  extent  than  the 
short  and  stout :  in  the  obese,  none  can  be  detected  ;  in  persons 
with  short  sternum,  it  can  be  seen  in  the  epigastrium.  Habitu- 
ally, it  is  more  extensive  in  males  than  in  females,  and  in 
persons  of  nervous  than  of  other  temperaments. 

To  the  eye  the  impulse  seems  gently  heaving  and  gliding,  of 
brief  duration,  free  from  abruptness,  regular  in  rhythm,  and 
single. 

343.  In  Disease.  Form. — The  cardiac,  or  pra;cordial,  region 
becomes  arched  forwards  in  the  course  of  pericardial  effusion. 
I  have  never  observed  this  change  of  form  in  pericarditis  previous 
to  the  occurrence  of  liquid  effusion ;  but  it  may  occur  while  the 
fluid  is  yet  very  small  in  quantity.  The  intercostal  spaces  widen, 
and  eventually  almost  protrude  beyond  the  level  of  the  ribs ; 
wOiile  the  left  border  of  the  sternum  is  pushed  more  or  less, 
never  more  than  slightly,  forwards  :  change  of  form  so  marked 
as  this  indicates  abundant  effusion,  and  may  reach  from  the 
sixth  to  the  second  left  cartilages  inclusive.  Hyjjertrophy  of  the 
heart,  especially  of  the  left  side,  increases  similarly  the  convexity 
of  the  cardiac  region  from  tlie  third  to  the  seventh  cartilages. 
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and  widens,  but  does  not  produce  actual  bulging  of,  tlie  inter- 
spaces :  pericardial  adhesions,  especially  if  associated  with 
agglutination  of  the  pericardium  to  the  sternum,  increase  the 
prominence  caused  by  any  given  amount  of  co-existent  hyper- 
trophy. Solid  accumulations  in  the  lower  part  of  the  anterior 
mediastinum  likewise  arch  the  superjacent  walls,  and  have  occa- 
sionally caused  great  obscurity  in  diagnosis. 

34.3.  On  the  other  hand,  depression  or  excavation  of  the 
prascordial  region  may  occur  during  the  absorption-period  of 
pericarditic  effusion  :  commonly  at  the  lower  part  of  the  region  ; 
occasionally,  as  I  have  once  seen,*  above  its  natural  limits.  In 
this  instance  the  excavation  formed  during  convalescence  at  the 
fii-st  and  second  left  interspaces,  close  to  the  sternum.  It  has 
been  the  habit,  on  speculative  grounds,  to  ascribe  any  such 
depression  following  pericarditis  to  the  influence  of  adjacent 
pleurisy ;  but  in  point  of  fact,  the  change  of  shape  sometimes 
occurs  where  all  physical  signs  have  argued  against  the  existence 
of  the  latter  inflammation. 

34:4.  Integuments. — The  integuments  of  the  cardiac  region 
are  sometimes  markedly  more  (Edematous  than  other  parts  of 
the  chest,  in  cases  of  pericardial  effusion  lapsing  into  the  chronic 
state ;  the  phenomenon,  in  itself  unimportant,  derives  interest 
from  some  auscultation-signs,  which  may  be  traced  to  it;  these 
have  been  already  described  [232]. 

3-45.  Impulse. — ^Disease  alters  the  position,  extent,  force, 
character,  and  rhythm  of  the  heart's  visible  impulse. 

346.  The  apex-beat  is  in  the  first  place  changed  in  position 
by  a  variety  of  diseases  of  the  lungs,  pleura,  mediastinum,  and 
abdominal  organsf  already  referred  to;  but  affections  of  the 

*  Vide  case  of  Craddock,  Clin.  Lect.  "  Lancet,"  loc.  cit.  p.  144. 
t  Enlargement  of  tlie  right,  as  well  as  of  the  left,  lobe  of  the  liver,  may 
displace  the  heart's  point  upwards  and  outwards,  and  sometimes  give  useful 
and  unexpected  aid  in  diagnosis.  Such  displacement  contributed  much  to 
distinguish  acute  abscess  with  enlargement  of  the  liver  fiom  abscess  of  the 
abdominal  walls,  in  a  case  whicli  I  published  some  time  since.  (Case  of 
Fairbanks,  Cliu,  Lcct.,  "  Lancet,"  loc.  cit. 
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heart  itself,  and  of  its  external  covering  likewise  displace  it. 
All  enlargements  of  the  heart  depress  the  apex-beat,  and  may 
carry  it  as  low  as  the  seventh  interspace,  or  eighth  rib  :  if  both 
sides  of  the  organ  be  equally  affected,  that  point  is  commonly 
displaced  to  the  left ;  if  the  right  side  be  the  main  sufferer,  the 
impulse  is  chiefly  visible  to  the  right,  behind  and  below  the 
sternum ;  where  the  left  side  is  alone,  or  chiefly,  diseased,  the 
apex  may  be  seen  at  variable  distances  from  the  natural  spot,  to 
about  three  and  a  half  inches  to  the  left  of  the  nipple.*  If, 
as  is  not  very  uncommon,  hypertrophy  affect,  almost  exclusively, 
the  part  of  the  left  ventricle  adjoining  the  mitral  orifice,  the 
base  of  the  organ  falls  disproportionately  to  tiie  rest,  and  the 
apex  is  thrown  forwards.  Procidentia  of  the  apex  in  general 
hypertrophy  is,  cateris  parihts,  greatest,  where  there  is  aggluti- 
nation of  the  pericardial  surfaces  also.  Aneurism  of  the  arch 
of  the  aorta,  or  of  the  pulmonary  artery,  likewise  lowers 
mechanically  the  point  in  question.  It  has  been  affirmed  that 
atonic  relaxation  of  the  great  vessels  occurs  in  various  acute 
adynamic  diseases  to  sufficient  amount  to  allow  of  an  appreciable 
fall  in  the  heart's  level :  I  have  lately  observed  this  in  a  case  of 
typhoid  fever. 

347.  On  the  other  hand,  diminution  pf  the  size  of  the 
cavities,  consequent  on  sudden  enormous  loss  of  blood,  acting 
in  conjunction  with  retraction  of  the  great  arterial  trunks, 
slightly  raises  the  apex-beat.  It  seems  possible  that  a  rude 
estimate  of  the  degree  of  haemorrhage  might  be  formed  through 
this  changed  position  of  the  heart, — but  of  course  only  in 
individuals  the  precise  point  of  whose  normal  beat  was 
previously  well  known.  . 

But  the  afl'ection  which  most  notably  raises  the  apex-beat  is 
pericardial  effusion.  When  considerable  accumulation  exists 
in  a  pericardium  free  from  old  or  recent  adhesions,  if  the 

*  Tlio  furthest  point  I  remember  to  have  seen  is  3|  inches  outside  the 
nipple  {vide  case  of  Hope,  Clin.  Lcct.  "  Lancet,"  loc.  cit.  p.  415)  ;  this,  too, 
is  onl;  possible  in  broad-chested  persons. 
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heart  .be  not  enlarged,  and  if  there  be  no  adjacent  pleuritic 
adhesions,  the  increase  of  fluid  pushes  the  base  of  the  heart 
and  the  great  vessels  backwards  and  upwards,  and  twists  the 
apex  outwards  and  upwards,  so  that  it  beats  opposite  the  fourth 
interspace  or  rib  directly  behind,  or  a  little  outside,  the  nipple. 
The  progress  of  elevation  may  be  traced  from  day  to  day,  as  of 
the  subsequent  fall  during  the  course  of  absorption.  When  the 
spot  of  the  apex-beat  is  thus  raised,  it  may  always  be  seen, 
unless  where  general  undulatory  impulse  tends  to  throw  it  into 
the  shade  :  but  it  may  or  may  not  he  felt;  if  not,  the  amount  of 
effusion  is  in  all  probability  very  considerable.  If  during  con- 
valescence the  apex  gradually  fall  to  below  its  natural  site, 
hypertrophy,  as  an  immediate  sequela  of  the  pericarditis,  may 
be  diagnosticated ;  for  had  the  enlargement  preceded  the  serous 
effusion,  the  apex  would  not  have  been  raised. 

I  have  recently  ascertained  that  where  the  pericardial  surfaces 
are  agglutinated  together  by  recent  and  abundant  exudation- 
matter,  the  interstitial  contraction  of  this  will  sometimes 
suffice,  unaided  by  fluid  in  the  sac,  to  raise  the  apex-beat  an 
intercostal  space.* 

348.  In  the  natural  state  of  things  the  maximum  of  the 
heart's  visible  impulse  corresponds  to  the  apex  of  the  organ ; 
under  peculiar  circumstances  that  maximum  may  be  transferred 
to  the  base.  Thus  in  a  case  of  highly-developed  hypertrophy 
and  dilatation  of  the  left  ventricle,!  where  numerous  circum- 
stances pointed  to  the  probable  existence  of  an  aneurism  of 
the  thoracic  aorta  behind  the  base  of  the  heart,  the  impulse 
was  very  notably  greater  about  the  thu'd  than  the  sixth  inter- 
space. As  the  case  did  not  terminate  fatally  in  the  hospital, 
I  had  no  means  of  positively  ascertaining  whether  aneurism 
existed  or  not ;  but  I  do  not  believe  that  any  affection  of  the 
heart's  substance  alone  (except,  perhaps,  saccular  aneurism  of 


*  Campion,  U.  C.  H.,  Females,  vol.  vi.,  p.  39,  1852. 
t  F.  Groove,  U.  C.  II.,  Males,  vol.  viii.,  p.  13,  April  25th,  1849. 
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the  left  ventricle),  will  thus  transfer  the  maximum  amount  of 
visible  impulse  from  the  apex  to  the  base.  I  refer  here  to 
purely  systolic  impulse. 

349.  Instead  of  a  forward  movement  accompanying  the 
systole,  a  sinking  inwards  is  sometimes  to  be  seen.  In  some 
thin-chested  people,  with  moderate  hypertrophy,  while  the  fifth 
interspace  rises,  the  fourth  sinks,  with  the  systole ;  the  organ 
appears  to  go  through  a  see-saw  movement,  and  produces  a 
momentary  tendency  to  a  vacuum  at  the  fourth.  So,  too,  the 
upper  part  of  the  epigastrium  sinks  in  sometimes  with  the 
systole, — a  sign  originally  deemed  diagnostic  of  pericardial 
agglutination,  and  certainly,  though  more  frequently  absent, 
sometimes  attending  this  state.  I  have  known  this  systolic 
depression  extend  to  the  lower  part  of  the  sternum,  and  two  or 
three  adjacent  cartilages,  iu  hypertrophy  with  agglutinated  peri- 
cardium. Hypertrophy  with  dilatation  will  produce  epigastric 
depression  during  the  systole,  in  persons  with  short  sternums, 
independently  of  adhesions. 

In  some  rare  cases,  the  visible  impulse  appears  horizontally 
double  and  pendulum-like.* 

350.  The  other  conditions  of  jmpidse,  except  the  so-caUed 
undulatory  variety,  are  better  appreciated  by  the  hand  than  by 
inspection.  Undulatory  impulse,  suggesting  the  wavy  motion 
of  fluid,  very  variable  in  extent,  may  reach  vertically  from 
the  first  to  the  sixth  interspace,  and  transversely  from  the 
left  nipple  to  an  inch  to  the  right  of  the  sternum.    Its  position 

*  "  Systolic  .iction  of  Iieart,  unnaturally  visible  in  fifth  interspace,  from 
a  finger's  breadtli  to  left  of  sternum  to  two  fingers'  breadth  to  left  of  nipple, 
or  about  three  inclies  ;  movement  distinctly  pendulum-like, — a  first  blow 
appearing  to  be  given  at  the  outer  part  of  space  mentioned,  a  second  at  the 
inner ;  but  with  the  finger  it  is  found  that  the  real  impulse  is  only  at  the 
site  of  the  external  visible  impulse.  When  the  outer  point  is  struck  by 
hcirt's  apex,  tlio  inner  point  sinks  in ;  when  the  apex  recedes,  the  inner  point 
recovers  its  natural  position."  Dunn,  U.  C.  H.,  Males,  vol.  vii.,  p.  76  ; 
Feb.  17th,  18S2.  The  case  was  one  of  cancer  of  the  stomach  with  great 
emaciation,  no  cardiac  disease. 
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mny  be  altered,  in  the  same  directions  as  the  heart  itself,  by 
clianging  the  patient's  posture.  Commonly  the  axis  of  undu- 
lation is  diagonal,  from  below  upwards,  and  from  left  to  right  : 
undulation  may  be  well  marked  in  one  interspace,  imperfect  or 
nuU  in  an  adjoining  one ;  in  this  case  the  line  of  current  is 
generally  horizontal. 

When  so  fully  developed  that  there  can  be  no  mistake  about 
the  fact,  undulatory  impvdse  is  a  positive  sign  of  fluid  in  the 
pericardium  :  but  the  sign  unfortunately  exists  in  a  small  propor- 
tion only  of  cases  of  hydropericarditis  ;  and  a  kind  of  pseudo- 
undulation  is  not  an  uncommon  character  of  the  impulse  of 
weak,  dilated,  and  fatty  hearts,  especially  where  any  physical 
conditions  of  the.  lungs  or  pleura,  combining  with  its  own 
enlargement,  tend  to  bring  an  abnormal  extent  of  the  heart's 
surface  in  contact  with  the  chest-walls. 


SECTION  II.— APPLICATION  OF  THE  HAND. 

351.  By  application  of  the  hand,  the  heart's  impulse,  the 
movement  of  the  precordial  ribs,  and  the  state  of  vocal  fremitus 
over  the  cardiac  region,  are  examined. 

353.  In  Health. — The  visible  movement  corresponding  to  the 
heart's  point  is  felt  to  possess  a  certain  amount  of  impulsive 
force ;  which  depends  on  the  shock  of  the  apex,  and  of  this 
alone,  against  the  side.  The  essential  clinical  fact,  connected 
with  this  shock,  is  its  synchronism  with  the  systole  of  the 
ventricles,  and  the  first  sound  of  the  heart ;  its  mechanism  is  not 
thoroughly  understood.* 

It  seems  unnecessary  in  a  purely  clinical  treatise  to  examine  the  hete- 
rodox doctrine  that  the  healthy  impulse  is  synchronous  with  the  diastole  of 
the  ventricles,  as  more  or  less  ingeniously  argued  by  Burdach,  Beau,  Cartwright 
and  others.  And  as  no  hypothesis  of  the  mechanism  of  the  impulse,  yet 
put  forward,  is  of  direct  clinical  import,  there  is  no  need  of  considering  the 
host  of  theories  which  have  recently  sprung  up  in  Germany.    The  objections 
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Though,  of  course,  essentially  tiie  same  in  position  as  the 
visible  impulse,  the  shock  may  be  felt  a  little  lower  than  seen, 
namely,  behind  the  sixth  rib.  Slight  in  amount  and  imper- 
ceptible to  the  individual  himself,  mixed  impulsive  and  gliding 
in  character,  free  from  abruptness  or  sharpness,  yet  decisive  in 
rhythm,  of  brief  duration,  the  force  of  the  impulse  is  directly  as 
the  muscularity  of  the  heart,  and  the  energy  and  rapidity  with 
which  its  fibres  contract.  However,  in  broad-chested  and  stout 
persons,  though  provided  with  powerful  hearts,  the  impulse  may 
be  scarcely  perceptible  to  the  hand  :  it  may  then  be  detected  by 
placiug  a  stethoscope  in  the  fifth  interspace,  and  applying  the 
ear  as  if  for  auscultation.  In  thin,  tall  persons,  the  impulse  is 
disproportionably  strong, — so  also  in  women  and  children,  in 
whom,  too,  it  is  distinguished  by  a  certain  abruptness  and 
shortness. 

353.  Forced  expiration  widens  the  area,  and  increases  the 
apparent  force'  of  the  impulse ;  inspii-ation  affects  both  con- 
versely. The  varying  condition  of  the  neighbouring  edges  of 
the  lungs  fully  explains  this.  Various  acts  quickening  the  heart's 
action  intensify  the  shock — muscular  exertion,  walking  at  a  rapid 
pace,  and  d  fortiori,  running,  going  against  the  wind,  ascending 
heights,  kc,  have  all-  this  effect.  Voluntary  acceleration  of  the 
respiration  will,  especially  in  peculiar  constitutions,  act  (indi- 
rectly, by  quickening  the  circulation)  similarly  on  the  impulse ; 
so  too  will  the  slight  erethism  of  the  circulation  that  accom- 
panies digestion.  But  of  all  causes  which  act  in  this  manner, 
independently  of  disease,  moral  influences  and  the  passions  are 
the  most  powerful ;  and  among  these  fear,  perliaps,  holds  the 
highest  place.  The  shock,  under  the  agony  of  fear,  becomes  so 
powerful,  as  not  only  to  be  distinctly  perceptible  to  the  indivi- 
dual, but  to  be  actually  and  sharply  painful.  Simple  "  nervous- 
ness" acts,  to  a  slight  degree,  similarly. 

of  Valentin,  Mcsscrscliniid  and  Kiwiscli,  seem  fetal  to  the  "  Segnci's  watcr- 
whccl,"  or  recoil,  theory,  ascribed  to  Gutbrod,  and  adopted  by  Skoda  wiih 
certain  qualifications. 
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SSrt.  Ill  Disease. — la  adynamic  diseases,  and  in  various  non- 
t'ebrile  blood  diseases,  attended  with  depression  of  vital  force, 
tlie  heart's  impulse  habitually  falls  in  strength. 

Certain,  atfections  of  the  brain  and  spinal  cord  weaken  the 
force  of  the  heart's  impulse ;  as  do  also  certain  medicinal 
substances, — aconite,  digitalis,  and  hydrocyanic  acid. 

Consolidation  of  the  adjacent  edges  of  the  lungs,  or  abundant 
solid  induration-matter  in  the  contiguous  pleura,  solid  substances 
in  the  mediastinum,  and  upward  enlargement  of  the  liver  or 
spleen,  lead  to  exaggeration  of  the  heart's  impulse;  solid 
material  being  better  fitted  for  conducting  the  heart's  motion 
than  spongy  lung.  Diminished  size  of  the  lungs,  especially  of 
the  left,  and  pleuritic  adhesions  so  placed  as  to  w^ithdraw  the 
edges  of  the  lungs  from  in  front  of  the  heart,  or  to  cause  by 
pressure  atrophy  of  the  enclosed  parenchyma,  intensify  the 
palpable  shock  for  obvious  reasons.  The  falling  in  of  the  chest- 
wall,  which  ensues  on  these  conditions  of  the  lung  and  plem*a, 
acts  iu  the  same  manner.  In  all  these  cases,  it  will  be  observed, 
the  exaggeration  in  force,  and  extension  of  area  are  surface- 
appearances,  and  do  not  indicate  any  real  increase  of  either  on 
the  part  of  the  heart  itself ;  many  a  supposed  hypertrophy  of 
the  heart  is  nothing  more  than  a  simulation  of  the  disease  by 
some  one  of  the  physical  conditions  now  referred  to.  On  the 
other  hand,  emphysema  and  hypertrophy  of  the  lungs,  especially 
of  the  left,  by  bringing  an  unnatural  amount  of  pulmonary  tissue 
between  the  heart  and  parietes,  weaken  the  palpable  impulse, 
and  may  completely  mask  the  direct  parietal  shock  of  well- 
grown  cardiac  hypertrophy. 

Again,  the  quantity  and  quality  of  the  circulating  blood 
affect  the  heart's  shock  :  at  least  the  excited  and  sharply 
forcible  impulse,  occurring  during  reaction  after  hsemorrhage, 
appears  in  some  part  (perhaps  frequency  and  force  of  pro- 
pulsion in  lieu  of  quantity  propelled)  due  to  the  diminution 
of  blood  at  command.  In  the  spansemia  of  chlorosis,  the 
impulse,  tho.ugh  sharp  rather  than  strong,  is  yet  stronger  than 
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in  health.  The  condition  of  the  heart's  substance  does  not 
explain  this. 

355.  The  diseased  states  of  the  heart  which  produce  real 
increase  in  the  force  and  area  of  impulse  are, — morbid  functional 
excitement  (all  the  varieties  of  purely  dynamic  palpitation, 
angina  pectoris,  the  paroxysm  of  "cardiac  asthma,"  &c.), 
inflammation  (cardiac  and  peri-  or  eudo-cardial),  and  enlarge- 
ment, especially  if  combined  with  adhesions  of  the  pericardium. 
The  influence  of  inflammation  is  merely  functional  and  dynamic ; 
increased  impulse  only  exists  at  the  outset  of  pericarditis, 
before  efl'usion  has  occurred  to  any  extent.  The  influence  of 
enlargement,  on  the  other  hand,  is  organic  and  statical :  pure 
hypertrophy  increases  to  its  maximum  the  force  of  impulse ; 
hypertrophy  with  dilatation,  the  force  and  area  combined; 
dilatation  weakens  force,  extends  area. 

The  impulse  may  be  increased  to  such  a  degree  as  to  shake 
forcibly  the  head  placed  on  the  stethoscope,  nay,  even  to  shake 
the  entire  body  of  the  patient,  and  the  bed  on  which  he  lies ; 
and  it  may  stretch  diagonally  from  the  eighth  left  rib  to  the 
fii'st  right  interspace  near  the  sternum,  and  transversely,  in  the 
third  and  fourth  interspaces,  from  two  inches  to  the  right  of 
that  bone  to  as  many  outside  the  left  nipple :  in  such  cases  the 
impulse  is  very  distinctly  perceptible  even  in  the  left  back. 
Between  this,  the  maximum  amount  almost  ever  witnessed, 
and  the  natural  state,  all  possible  gradations  are  observable. 
Increased  force,  when  extreme,  is  always  combined  with  other 
modifications  of  impulse. 

356.  The  force  of  impulse  is  lessened  by  eflfusions  in  the 
pericardium, — more  readily  in  cases  of  passive  than  inflamma- 
tory accumulation,  because  in  the  former  no  excitement  of  the 
heart  exists.  Dilatation  weakens  the  shock ;  fatty  infiltration 
with  softening  has  the  same  effect,  although,  on  account  of 
coexistent  enlargement,  tlie  positive  amount  of  impulse  is  above 
the  average  of  health ;  abundant  deposition  of  fat  under  the 
cardiac  pericardium  generally  enfeebles  the  impulse. 
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357.  Increased  impvilse  may  be  especially  perceptible  either 
behind  the  lower  part  of  the  sternum  from  the  fourth  to  the 
seventh  left  cartilage,  and  at  the  epigastrium, — or  below  aud 
about  the  left  uipple,  and  between  this  and  the  left  costal 
cartilages ;  in  tlie  former  case  the  right  ventricle  is  commonly 
most  affected,  in  the  latter  the  left.  But  exceptions  to  this 
rule  occasionally  occur ;  extreme  relative  hypertrophy  of  the 
right  ventricle  will  throw  the  impulse  so  much  to  the  left  of 
the  sternum,  as  to  simulate  that  of  enlargement  of  the  left  side 
of  the  organ.* 

358.  If  increased  impulse  be  mainly  traceable  in  a  horizontal 
direction,  the  right  ventricle  is  by  some  held  to  be  the  source 
of  the  increase,  because  enlargement  on  that  side  has  a  tendency 
to  render  the  position  of  the  heart  more  completely  horizontal ; 
whereas  if  mainly  traceable  in  a  vertical,  or  vertico-diagonal 
direction,  the  left  ventricle  is  at  fault,  inasmuch  as  its  hyper- 
trophy elongates-  the  organ  in  those  directions.  I  have 
occasionally  found  the  former,  frequently  the  latter,  of  these 
propositions  correct ;  but  neither  is  worthy  of  implicit  clinical 
trust.  Hypertrophy  of  the  left  ventricle,  when  extensive,  widens 
the  impulse  horizontally. 

359.  The  character  of  the  impulse  varies  as  much  as  its  force. 
The  apex-heat  may  retain  the  natural  impulsive  and  gliding 
character,  and  be  merely  increased  in  power.  Or  it  may 
acquire  a  quick,  abrupt  sharpness  ;  or  convey  the  sensation  of 
slow  heaving,  or  pushing  forwards  against  an  obstacle:  in 
hypertrophy  of  the  left  ventricle,  the  latter  character  is  habitual; 
in  dilatation  the  former.  "Where  weakened,  the  loss  of  power 
may  be  simple  ;  or  the  shock  be  also  abrupt  and  jerking,  or 
marked  by  fluttering  unsteadiness,  as  in  various  species  of 
softening.  The  general  impulse  on  either  side  of  the  heart  may 
vary  similarly. 

360.  In  rhythm,  the  heart's  natural  impulse,  we  have  seen, 


•  Kernis,  »fat.  10,  U.  C.  H.,  Females,  vol.  ii.  p.  237,  1847. 
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is  synchronous  with  the  systole  of  the  ventricles,  and  single. 
Now  the  impulse  lags  slightly  behind  the  systolic  sound  of 
the  heart,  where  fluid  is  accumulated  in  the  pericardium,  and 
the  position  of  the  apex  is  not  elevated ;  before  the  impulse 
reaches  the  chest-wall,  a  stratum  of  fluid  must  be  pushed  aside. 
Besides  in  certain  states  of  disease,  the  shock  becomes  double,  the 
added  impulse  being  systolic  or  diastolic.  Double  m/stolic  impulse 
is  an  occasional,  though  rare,  attendant  on  eccentric  hypertrophy, 
a  not  uncommon  one  (it  may  even  be  treble,  whence  a  peculiar 
jogging,'  shaking  character)  where,  in  addition  to  the  hyper- 
trophy, the  pericardial  surfaces  are  agglutinated,  or  covered 
with  recent  exudation-matter.*  Laennec  noticed  that  in  cases 
of  great  hypertrophy  it  seems  "  as  though  the  heart  swelled,  and 
applied  itself  to  the  parietes  at  first  by  a  single  point,  then  by 
its  whole  surface,  and  finally  sank  back  in  a  sudden  manner." 
The  sudden  "  sinking  back"  of  the  heart,  Hope  was  the  first  to 
notice,  sometimes  terminates  in  a  jog  or  shock  (back-stroke) 
obviously  diastolic  in  time.  He  believed  this  "  diastolic 
impulse"  was  strongest  in  dilated,  though  sometimes  very  con- 
siderable in  simple,  hypertrophy,: — and  imperceptible  in  simple 
dilatation :  this  accords  with  my  experience  also.  The  expla- 
nation of  the  phenomenon  given  by  Hope,  seems,  however, 
scarcely  intelligible.  "  It  is  occasioned  by  the  diastole  of  the 
ventricles,  during  which  action  the  heart  sinks  back  from  the 
walls  of  the  chest,  and  this  sinking  back  terminates  in  a  jog  or 
shock,  occasioned  hi/  the  refilling  of  the  ventricles,  and  constituting 
the  diastolic  impulse  in  question."  But  the  mere  expansion  of 
dilated  hypertrophous  ventricles  is  doubtless  in  itself  capable  of 
giving  a  strong  blow  ;  the  intense  power  of  the  natural  diastohc 
expansion  has  always  been  noticed  by  vivisectors.  On  the 
other  hand,  there  are  many  cases  in  which  the  diastolic  sensa- 
tion is  rather  one  of  inward  succussion  than  parietal  inijpulsion  ; 
it  then  depends,  quite  as  probably,  on  falling  back  of  the 


*  Courtcnay,  U.  C.  H.,  Females,  vol.  vii  ,  p.  303.,  ct  scq. 
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weighty  heart  against  the  spine, — a  view  strengthened  by  the 
fact  that  "diastolic  impulse"  is  peculiarly  obvious  in  cases 
where  solid  accumulations,  aneurismal  or  other,  lie  behind  an 
enlarged  heart.*  A  double  diastolic  impulse  has  been  described  ; 
this  I  have  not  observed, — it  appears  not  improbable  that 
impulses,  so  spoken  of  on  the  ground  of  their  being  unattended 
with  arterial  pulse,  were  in  reality  systolic,  but  too  weak  to 
reach  the  radial  arteries. 

361.  In  the  normal  state,  any  successive  number  of  impulses 
are  equidistant,  and  of  precisely  identical,  or  very  nearly 
ilentical,  force ;  in  diseased  conditions  of  the  organ  this  uni- 
formity may  disappear.  There  may  be  several  strong  shocks 
succeeded  by  others  as  feeble ;  and  the  number  of  each  kind  may 
be  uniformly,  or  very  nearly  so,  the  same, — or  their  number 
may  vary  greatly, — in  point  of  time  all  forms  of  irregularity  are 
observable  :  force  is  rarely  thus  affected  without  time  being 
implicated  also.  Simple  hypertrophy  of  one  or  both  ventricles 
does  not  produce  this  perversion  of  rhythm  and  force,  unless 
some  condition  seriously  aifecting  the  pulmonary  circulation 
occurs, — especially  congestions,  and  inflammations  of  the  lung, 
liut  both  force  and  time  are  affected  to  a  high  degree,  when 
dilated  or  simple  hypertrophy  of  the  left  ventricle  coexists  with 
mitral  insufficiency ;  force  more  than  time,  where  the  same  state 
of  the  ventricle  attends  aortic  insufficiency.  Marked  dilatation, 
I'atty  infiltration  of  the  heart,  and  flabby  softness,  produce  great 
irregularities  of  rhythm  and  force  of  impulse, — but  in  these 
cases  no  single  impulse  is,  absolutely  speaking,  powerful,  unless 
the  walls  of  the  ventricles  be  thickened  also.  Pericarditis,  both 
')efore  and  after  effusion,  is  occasionally  attended  with  similar 
irregularity  ;  so,  too,  are  various  malformations  of  the  heart, 

*  Wlicn  a.  hciirt  either  quite  licaltliy,  or  affected  with  enlargement  so 
light  as  to  be  proctically  insignificant,  is  excited  by  e-xereiee  or  emotion,  a 
light  jog  synchronous  with  the  diastole  may  often  be  felt.    But  this  jog 

'  annot,  as  it  .appears  to  mo,  be  correctly  spoken  of,  with  Dr.  Bellingham,  as  an 

impulse  :  the  impulsive  character  seems  to  be  wanting. 
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especially  during  paroxysms  of  dyspnoea ;  here  perversion  of  tlie 
relative  capacities  of  tiie  two  sides  of  the  heart  probably  acts 
as  the  immediate  cause  of  the  irregularity. 

362.  The  impulses,  whether  natural  or  morbid,  hitherto 
spoken  of,  are  caused  by  ventricular  action  :  does  the  con- 
traction of  the  auricles  produce  visible  or  palpable  impulse? 
Certainly  not,  in  the  state  of  health  :  their  systole  is  feeble,  and 
tends  to  withdraw  them  from  the  surface ;  their  diastole  yet 
feebler,  passive  and  gradual  in  character.  Where,  however,  the 
auricles  are  hyperlrophous  and  dilated,  it  is  conceivable  that 
their  systole,  perhaps  even  tbeii-  diastole,  may  become  percep- 
tibly impulsive.  Aui'icuhir  impulse,  if  systolic,  should  veiy 
slightly  precede  the  shock  of  the  heart's  apex ;  if  diastolic,  it 
might  coincide  with  any  moment  of  the  ventricular  systole,  or 
diastole,  and  probably  would  coincide  with  the  commencement 
of  the  former. 

In  a  case  where  percussion-dulness  at  the  second  left  inter- 
space indicated  an  enlarged  left  auricle,  impulse,  preceding  the 
ventricular  systole,  existed  in  the  third  left  interspace  close  to 
the  sternum ;  this  was  probably  auricular  and  systolic.  The 
left  ventricle  was  hypertrophous,  and  the  mitral  valve  insuffi- 
cient.* It  is  probable,  too,  as  suggested  by  Dr.  Blackiston,f 
that  the  impulse  of  the  ventricles  may  be  communicated,  in  some 
cases  of  dilatation  of  the  appendix  of  the  left  auricle,  to  the 
second  left  interspace  :  such  pseudo-auricular  impulse  would 
synchronise  with  the  ventricular  systole. 

363.  The  prsecordial  intercostal  spaces  are,  in  the  natural 
state,  of  the  samfe  form  and  dimensions  as  on  the  other  side  of 
the  chest.  They  are  widened  by  hypertrophy, — widened,  and 
even  bulged  outwards,  by  pericardial  effusion,  especially  in  the 
young ;  narrowed  by  chronic  pleurisy  and  pericarditis,  particularly 
if  there  be  no  hypertrophy  sequential  to  the  latter. 

*  Frederick  Smith,  U.  C.  H.,  Males,  vol.  v.,  p.  296,  Oct.  1850. 
+  Disciucs  of  the  Cliest,  p.  124. 
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The  state  of  moveraeut  in  these  spaces  has  been  considered 
in  the  previous  chapter. 

364,  The  normal  effect  of  the  heart  on  the  vocal  fremitus 
of  the  chest  has  already  [44]  been  explained.  Enlargements 
of  the  organ,  especially  of  its  right  division,  and  accumulations 
of  fluid  in  the  pericardium  will  annul  the  fremitus  to  an 
unnatural  extent  to  the  right  of  the  sternum  :  but  this  is  a  sign 
of  scarcely  any  value  in  practice,  except  where  suspicion  may 
be  entertained  that  duluess  under  percussion,  apparently  con- 
nected with  the  heart,  is  in  reality  dependent  on  induration  of 
the  edge  of  the  right  lung. 

;  365.  Application  of  the  hand  detects,  under  special  circum- 
stances, two  kinds  of  phenomena  which  are  purely  adventitious 
— valvular  thrill  and  pericardial  friction-fremitus. 

Valvular  thrill,  or  "  purring  tremor,"  resembles,  in  many  cases, 
the  vibration  of  the  surface  of  a  purring  cat, — in  others  is  more  like 
the  vocal  fremitus  felt  over  the  larynx  of  persons  with  powerful 
bass  voices.  Varying  in  force  in  different  cases  and  in  different 
conditions  of  disease,  it  may  change  from  moment  to  moment  in 
the  same  person,  according  to  the  energy  of  the  circulation, — 
mental  or  bodily  excitement  rendering  it  powerful,  when,  in  the 
state  of  repose,  it  had  been  almost  imperceptible.  Synchronous, 
and  agreeing  in  rhythm,  with  the  ventricular  systole,  it  is  felt 
mainly  below  and  within  the  nipple,  about  the  fourth  interspace, 
over  an  area  of  from  one  to  three  inches  ;  or  at  mid-sternum  on 
the  level  of  the  third  rib,  in  the  third  left,  and  the  second  right 
interspaces  close  to  that  bone  :  if  perceptible  higher  than  these 
limits,  and  especially  if  so  above  the  clavicle,  this  species  of 
thrill  ceases  to  be  of  purely  cardiac  origin.  Habitually  caused 
by  forcible  and  rapid  propulsion,  in  a  rippling  current,  of 
blood — more  particularly  of  blood  altered  in  certain  of  its 
properties — through  orifices  narrowed  and  roughened  by 
disease,  it  may  in  rare  cases  occur  independently  of  textural 
change  in  the  valves.  "When  connected  with  valvular  disease, 
it  ceases,  for  obvious  reasons,  to  be  produced,  unless  a  certain 

K 


194     rilYSICAL  EXAMINATION  OF  THE  IIEAIIT. 


quantity  of  blood  is  propelled  with  a  certain  force  through 
the  diseased  orifice  ;  and  lience,  after  existing  to  a  high  degree, 
it  may  disappear,  because  the  narrowing  wiiich  originally  led  to 
it  has  increased  to  an  extreme  amount,  while  the  heart's  force 
has,  from  some  independent  cause,  more  or  less  failed  ;  a  similar 
alteration,  it  is  well  kno*vn,  occurs  previously  to  death  in  certain 
organic  murmui's  of  the  heart. 

The  two  combinations  of  disease,  in  which  cardiac  .thrill  is 
observed  to  the  maximum  degree,  are  insufficiency  of  the 
mitral  valve  with  dilated  hypertrophy  of  the  left  ventricle, — and 
constriction  of  the  aortic  orifice,  coupled  with  hypertrophy  of 
the  same  kind  and  seat :  in  the  former  case,  the  seat  of  tin 
phenomenon  is  below  and  within  the  nipple ;  in  the  latter,  at 
the  aortic  base.  Now,  the  physical  conditions  of  the  phenomenon 
seem  pretty  fairly  balanced  in  point  of  completeness  in  these 
two  combinations ;  yet  certainly  cardiac  thinll  is  more  frequently 
met  with  as  a  dependnnce  on  mitral  regurgitant  than  aortic 
constrictive  disease.  Hope  supposed  that  this  depended  on 
aortic  thrill  being  masked  by  the  interposed  sternum ;  but, 
although  it  is  true,  thrill,  thus  localised,  may  be  sometimes 
rendered  more  distinct  by  causing  the  patient  to  lie  on  the  left 
side,  I  believe  the  real  cause  of  the  comparative  rarity  to  be 
no  other  than  the  less  frequency  of  marked  aortic  than  of  mitral 
disease.  I  do  not  remember  ever  to  have  observed  cardiac 
thi'ili  synchronous  with  tlie  ventricular  diastole ;  tricuspid  and 
mitral  constriction,*  as  well  as  aortic  regurgitation,  have  conse- 
quently not  in  my  experience  led  to  its  production.  The  force 
of  the  current  is,  perhaps,  insufficient  in  the  three  cases  :  yet,  I 
can  well  conceive  that  in  a  spana;mic  person,  with  highly 
developed  fiortic  regurgitation,  a  minor  degree  of  the  pheno- 
menon might  exist ;  a  loose  yibratile  portion  of  valve  or 
vegetation,  floating  in  the  current,  might  also  greatly  facilitate 
its  production.    Neither  have  I  ever  found  acute  endocarditis, 

*  If  mitral  constriction  be  present,  tlic  llirill  of  coexistent  regurgitation 
will  be  ttiercby  rendered  more  intense. 
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wliere  there  was  full  certainty  of  the  absence  of  old-standing 
valvular  disease,  attended  with  thrill.  But  I  have  occasionally 
known  a  faint  systolic  aortic  thrill,  never  a  mitral  one, 
accompany  palpitation  in  spantemic  women,  and  in  persons  who 
had  suddenly  lost  a  large  quantity  of  blood.  I  do  not  believe 
that  mere  nervous  excitement  of  the  heart  will  produce  thrill  in 
people  whose  blood  is  healthy. 

366.  Pericardial  tactile  friction-fremitus,  like  the  analogous 
phenomenon  of  plem'al  fremitus,  is  considerably  rarer,  and, 
when  occurring,  of  shorter  duration,  than  audible  friction-sound, 
fit  has  much  more  of  a  rubbing  character  than  valvular  thrill, 
with  which  it  may  co- exist,  and  is  more  movable  than  this, — 
migrates  from  one  part  to  another  of  the  cardiac  region  within 
the  course  of  a  few  hours,  although  the  patient  has  retained  and 
is  examined  in  the  same  posture.  In  doubtful  cases  it  may  be 
distinguished  from  pleural  fremitus  by  causing  the  patient  to 
suspend  his  breath,  for  its  rhythm  is  of  course  cardiac;*  an 
excess  of  fremitus  commonly  attends  the  ventricular  systole. 
Cardiac  action  may  be  supposed  capable  of  producing  pleural 
tactile  fremitus ;  but  I  do  not  remember  ever  to  have  observed 
it.  A  remarkable  case  has  been  recorded  by  Dr.  Swett,f  where 
a  distinct  thrill  over  the  heart  was  caused  by  friction  against  an 
enlarged  and  "  tuberculated"  left  lobe  of  the  Hver  ;  the  heart,  as 
likewise  the  pericardium,  proved  "  perfectly  normal  in  all  its 
parts."  Cardiac  action  may  then  produce  tactile  fremitus  beyond 
the  pericardium,  and  even  through  the  diaphragm. 

SECTION  III.— MENSURATION. 

367.  Mensuration  of  the  surface  corresponding  to  the  heart, 
confirms  inferences,  otherwise  deduced,  as  to  the  existence  of 

*  Such  diflBculty  must,  however,  be  rare  :  pleuritic  fremitus  produces  the 
sensation  of  successive  rubs;  pericardial,  tliat  of  thrill. 
t  New  York  Journ.  of  Med.,  July  1840,  p.  6. 
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certain  affections  of  the   organ ;  and  sometimes  becomes  a 


368.  Thus,  in  healtli,  the  nipples  are  equidistant  from  the 
middle  line;  in  enlargement  of  the  lieart  and  in  pericardial 
eifusiou,  the  distance  between  the  left  nipple  and  that  line 
undergoes  increase, — to  a  very  notable  amount  in  some  old- 
standing  cases  of  dilated  hypertrophy.  The  left  nipple,  too, 
is  carried  somewhat  downwards  by  the  same  affections.  Again, 
the  space  comprised  between  the  upper  border  of  the  third,  and 
lower  border  of  the  sixth  ribs,  an  inch  outside  the  sternum,  is 
the  same  on  both  sides  in  healthy  persons  free  from  curvature 
of  the  spine :  the  diseases  just  named  increase  the  measurement 
on  the  left  side.  The  influence  of  the  two  affections  is  the 
same  on  these  measiu^es  ;  it  differs  in  regard  of  the  following 
one.  The  vertical  distance  between  the  left  clavicle  and  the 
heart's  apex-beat  is  in  health  the  same  as  between  the  right 
clavicle,  and  the  point  on  the  right  side,  lying  on  the  same 
horizontal  level  as,  and  corresponding  to,  that  beat :  now,  in  peri- 
cardial effusion,  the  distance  on  the  left  side  falls  considerably 
below,  in  enlargement  of  the  heart  rises  considerably  above, 
that  on  the  right  side.  This  admeasurement  is  really  useful  in 
some  cases  of  difficulty,' — as,  for  instance,  when  an  enlarged  and 
dilated  feeble  heart  beats  with  a  quasi-undulatory  impulse. 

369.  In  forced  inspiration,  the  expansion  on  the  level  of  the 
sixth  cartQage,  is  in  health  slightly  less  on  the  left  side  than 
the  right,  a  deficiency  referrible  to  the  influence  of  the  heart.  In 
pericardial  effusion  this  deficiency,  instead  of,  as  might  on  first 
thought  be  supposed,  increasing,  actually  disappears ;  the 
pressure  of  the  fluid  on  the  diaphragm  throws  an  extra  amount 
of  work  on  the  ribs,  which  comparatively  move  more  than  in 
health.  When  the  fluid  accumulates  to  a  great  amount,  how- 
ever, say  twenty  ounces,  the  prajcordial  ribs,  also,  move  less 
than  in  health.  I  do  not  know  how  this  matter  stands  previous 
to  the  occurrence  of  effusion  in  pericarditis ;  nor  have  I 
sufficiently  examined  the  point  to  say  positively  how  the  costal 
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motion  varies  in  tlie  different  varieties  of  enlargement  of  tlie 
heart,  with  and  without  valvular  disease. 

SECTION  IV.— PEKCUSSION. 

370.  In  Eealth. — Numerous  difficulties  stand  in  the  way  of 
accurate  discrimination  of  the  heart's  outline  by  percussion  : 
above  the  organ  lie  blood-vessels  of  large  calibre,  forming  a 
quasi-solid  mass ;  the  lungs  encroach  ou  its  edges ;  the  Uver, 
of  a  density  and  resonance  scarcely  differing  from  its  own,  coasts 
its  lower  border ;  while  in  front  are  placed  the  sternum,  costal 
cartilages  and  ribs,  possessed  of  a  special  resonance.  Add  to 
all  this,  that  the  heart  is  in  a  state  of  perpetual  restlessness, 
and  constantly  changing,  its  precise  bulk  and  form,  while  the 
quantity  of  lung  in  front  of  it  on  either  side  is  likewise  under- 
going the  changes  dependent  on  respiration.  Yet,  in  despite  of 
all  this,  it  is  possible  by  care  to  establish,  with  sufficient 
accuracy  for  all  practical  purposes,  the  position  and  bulk  of 
the  organ, 

371.  The  heart  cannot  be  percussed  with  success  except  in 
the  recumbent  posture ;  and,  unless  for  the  special  purpose  of 
ascertaining  to  what  extent  the  organ  (or  the  source  of  prse- 
cordial  dulness,  whatever  it  be)  is  movable,  not  the  slightest 
movement,  even  of  the  limbs,  ought  to  be  permitted  during  the 
examination.  The  force  used  in  striking  will  vary  from  the 
gentlest  touch  with  the  flat  suiface  of  the  pulp  of  the  middle 
finger,  to  a  sharp  tap  with  the  ends  of  one  or  more  fingers ;  it 
is  a  mistake  to  suppose  that  violent  blows  serve  any  useful 
purpose. 

372.  Percussion  of  the  chest,  where  the  heart  lies  imme- 
diately beneath  the  surface,  gives  a  short  dull  sound ;  the 
parietal  resistance  is  highly  marked.  These  characters  are 
modified  somewhat,  except  in  the  intercostal  spaces,  by  the 
clearer  and  more  prolonged  resonance  of  the  sternum,  ribs  and 
cartilages.    Where  the  organ  is  invested  in  front  by  lung,  the 
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resonance  partakes  of  course,  more  or  less,  of  pulmonary 
quality,  according  to  the  thickness  of  the  intervening  stratum 
of  pulmonary  tissue.  We  may  then  clinically  speak  of  the 
heart's  superficial  and  deep-seated  dulness. 

373.  By  reference  to  Diagram  II.,  it  will  be  seen  that  the 
limits  of  tlie  heai't's  superficial  dulness  must  be  as  follows : — 
on  the  right  a  vertical  line,  extending  at  mid-sternum  from  the 
level  of  the  fourth  rib  to  that  of  the  sixth ;  on  the  left  an 
oblique  line  passing  outwards  and  downwards  at  a  more  or  less 
acute  angle  from  the  latter,  opposite  the  fourth  cartilage,  and 
curving  inwards  again,  somewhat  within  the  site  of  the  nipple, 
to  the  sixth  rib,  beside  the  heart's  apex  ;  inferiorly,  a  line  gently 
sloping  to  the  left,  from  the  central  point  of  the  lower  edge  of 
the  sternum,  along  the  sixth  cartilage.  This  is  the  extent  of 
heart  uncovered  by  lung  in  calm  respiration ;  and  the  form  of 
the  part  is  obviously,  though  only  rudely,  triangular :  the 
lengths  of  its  sides  have  already  been  stated  [331],  The  area  of 
the  triangle  is  to  be  made  out  only  by  the  gentlest  taps  with  the 
pulp  of  a  finger,  either  on  the  surface  directly,  or  on  a  finger 
of  the  other  hand.  The  right  border  is  with  difficulty 
established,  on  account  of  the  sternal  resonance.  Forced 
inspiration  diminishes  the  extent  of  this  area;  expiration 
increases  it,  especially  in  an  upward  direction  and  to  the  right ; 
and  by  the  kind  of  percussion  described  above,  these  changes 
in  extent  can  without  much  difficulty  be  ascertained.  They 
are,  however,  more  frequently  serviceable  as  tests  of  the 
freedom  of  play  of  the  edges  of  the  lungs,  than  of  the  condi- 
tion of  the  heart. 

374,  Beyond  the  limits  of  superficial  dulness,  the  outline 
of  the  heart  may  be  ascertained  by  the  deep-seated  duluess 
elicited  by  firm  percussion.  This  deep-seated  dulness  extends 
normally  in  a  vertical  direction,  from  the  third  to  the  edge  of 
the  sixth  cartilage,  and  transversely  from  the  left  nipple  to  a 
little  beyond  the  right  edge  of  the  sternum  opposite  the  fourth 
cartilage;  the  longest  measurement  is  the  diagonal. one,  from 
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the  upper  part  of  the  third  right  cartilage  (the  right  auricle)  to 
the  point  of  the  apex-beat.  In  ascertaining  these  limits  there 
are  two  main  sources  of  perplexity.  Tiie  first  consists  in  the 
difficulty  of  defining  exactly  the  line  of  the  base  ;  as  the  dulness, 
produced  by  the  mass  of  large  vessels  there,  is  nearly  as  great 
as  that  of  the  heart  itself;  this  perplexity  fortunately  only  occurs, 
where  the  edges  of  the  lungs  are  unusually  far  apart :  the  second, 
the  difficulty  of  separating  the  adjacent  edges  of  the  heart  and 
liver,  has  already  been  discussed  [109].  The  "  auscultatory 
percussion"  of  Drs.  Cammann  and  Clark*  most  certainly  renders 
the  change  of  pitch,  on  passing  from  the  liver  to  the  heart,  more 
positive  and  definite,  than  it  appears  under  ordinary  percussion, 
and  may  be  called  to  our  aid  in  puzzling  cases.  The  method 
referred  to  consists  in  receiving  percussion-sounds  dii'ectly 
through  a  solid  stethoscope  to  which  the  ear  is  applied,  instead 
of,  as  in  the  ordinary  way,  receiving  them  weakened  by  diffusion 
through  the  air.  By  practice  the  process  becomes  manageable 
without  the  assistance  of  a  second  person  ;  the  observer,  having 
placed  his  ear  to  the  stethoscope  over  the  lower  part  of  the  liver, 
percusses  the  surface  diagonally  upwards  and  to  the  left,  in 
the  direction  of  the  heart,  and  is  apprised  of  his  reaching  that 
organ,  by  an  abrupt  change  in  the  pitch  of  the  sound.  The 
interesting  paper  of  the  American  physicians  is  well  worthy 
of  study. 

375.  Certain  physiological  conditions  modify  the  exact  area 
of  the  heart's  dulness.  Its  outline  cannot  be  identical  during 
the  diflferent  periods  of  the  heart's  revolution  :  the  chances  that 
percussion  gives  the  outline  in  the  state  of  ventricular  systole, 
diastole,  or  of  quiescence,  may  be  represented  respectively  by  the 
numbers  2, 1  and  2  ;  the  chief  interest  of  this  matter  turns,  on  the 
testing  the  correctness  of  results,  obtained  during  life,  by  the 
actual  size  of  the  organ  after  death;  it  may  be  neglected  in  ordinary 
practice.!    Again,  the  act  of  respiration,  and  alterations  of 

•  New  York  Joiirn.  of  Med.,  July  1840. 
t  The  heart  ia  drawn  up  aficr  death,  both  by  tlic  emptying  of  its  cavities 
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posture  of  the  trunk  will  of  course  change  the  position  of  the 
heart's  dulness.  The  area  of  superficial  dulness  is  relatively 
less  in  infancy,  greater  in  old  age,  unless  the  lungs  become 
emphysematous,  than  in  manhood. 

376.  In  Disease. — Various  morbid  conditions,  independent 
of  disease  of  the  heart  or  its  membranes,  may  increase  the  area 
of  prsecordial  dulness.  Among  these  may  be  enumerated  pure 
atrophy  of  either  lung,  with  diminished  volume ;  consolidations 
of  the  portions  of  lung  adjoining  the  heart ;  enlargement  and 
elevation  of  either  lobe  of  the  liver;  accumulations  in  the 
mediastinum  or  pleura ;  diminution  of  bulk  of  the  left  lung  with 
lateral  pleural  adhesions,  a  state  tending  to  bring  an  undue 
quantity  of  the  heart  into  contact  with  the  chest-wall ;  aneurism 
of  the  great  vessels  ;  and,  even,  in  infinitely  rare  cases,  tumor, 
with  constriction  and  pouching,  of  the  oesophagus.  In  all 
these  cases,  the  actual  physical  state  of  the  heart  may  be  com- 
pletely unaffected.  Not  so,  when  the  extent  of  praecordial 
dulness  is  increased  in  consequence  of  the  stagnation  of  blood 
in  the  right  cardiac  cavities,  caused  by  obstruction  of  the 
pulmonary  circulation  in  various  forms  of  dyspnoea ;  here  the 
heart's  own  dimensions  are  temporarily  changed. 

377.  There  is  only  one  thoracic  affection  independent  of  the 
heart  itself  which  seriously  diminishes  the  extent  of  prrecordial 
dulness, — emphysema  of  the  lungs, — particularly  of  the  left,  and 
especially  when  conjoined  with  bronchitis.  The  temporary 
influence  of  bronchitis  in  increasing  the  bulk  of  an  emphyse- 
matous lung,  and  so  masking  the  dulness  of  a  very  greatly 
enlarged  heart,  is  well  shown  in  the  case  already  referred  to.* 
The  same  case  illustrates  the  influence  of  ascites  in  diminishing 
the  extent  of  the  heart's  dulness,  by  pushing  the  organ  upwards 
under  cover  of  the  lung. 

and  by  the  expiratory  collapse  of  tlio  lungs  :  hence  another  of  several  reasons 
why  slight  differences  may  arise  in  clinical  and  post-mortem  examinations. 
The  mode  of  death  must  seriously  influence  this. 
*  Case  of  Hope,  Clin.  Lect.,  Lancet,  loc.  cit.  p.  443. 
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Venesection,  as  first  shown  by  M.  Piorry,  will  very  sensibly 
diminish  prascordial  dulness,  especif\lly  towards  the  right  side, 
in  persons  whose  right  cavities  had  previously  been  loaded 
with  blood.  A  marked  state  of  anaemia,  by  reducing  the  heart's 
distension,  narrows  the  area  of  its  dulness. 

378.  The  area  of  prsecordial  dulness  may  be  diminished  or 
increased  by  disease  of  the  heart  itself.  Diminution  of  that 
area  attends  primary  concentric  atrophy  of  the  organ ;  but 
though  decrease  in  bulk  of  the  heart,  and  in  calibre  of  the  large 
vessels,  often  occurs  to  a  very  notable  amount  in  the  tuber- 
culous and  cancerous  cachexite,  it  is  seldom  detected^  during 
life  in  either  :  adjacent  pulmonary  dulness  renders  its  discovery 
difficult  in  the  former  case ;  it  is  seldom  sought  for  in  the 
latter,  but  may  sometimes  be  discovered. 

In  pneumo-pericardium  the  natural  dulness  disappears  more 
or  less  completely  in  proportion  to  the  quantity  of  gas 
accumulated  ;  even  if  there  be  fluid,  as  well  as  gas,  in  the 
serous  sac,  the  entire  prsecordial  region  may  give  more  or  less 
tympanitic  resonance  in  dorsal  recumbency.  By  changing  the 
patient's  posture  from  the  back  to  the  side,  dull  sound  will  be 
elicited  in  the  then  inferior,  tympanitic  sound  in  the  then  superior, 
part  of  the  prascordial  region  :  this  interesting  fact  I  succeeded 
in  establishing  in  a  singular  case  of  traumatic  communication 
between  the  oesophagus  and  pericardium.* 

379.  The  cardiac  affections  which  widen  the  area  of  prce- 
cordial  dulness,  are  materially  more  important  than  those  just 
reviewed;  they  are  referrible  to  three  main  heads :  enlargement 
of  the  heart,  fluid  accumulation,  and  solid  formations. 

380.  Hypertrophy,  in  all  its  observed  forms  and  sites, 
increases  the  extent  of  cardiac  dulness :  the  position  of  the 
increase  and  the  elasticity  of  the  walls  differ  under  difterent 

"  Case  of  Ramo  Samco,  U.  C.  H.,  under  tlio  lato  Dr.  A.  T.  Thompson. 
The  perforation  was  produced  in  the  attempt  to  swallow  a  long  blunt  instru- 
ment, a  juggler's  "knife;"  tlic  case  terminated  fatally,  and  the  preparation  is 
in  U.  C.  Museum.    No.  3859. 
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circumstances.  Simple  hypertrophy  of  all  the  cavities,  or  of 
both  ventricles,  or  the  same  state  combined  with  uniform 
dilatation,  extends  the  outline  of  dulneas  downwards,  and  to 
both  sides,  more,  however,  to  the  left  than  the  right :  scarcely 
any  impression  is  produced  on  the  upper  outline  of  the  heart's 
resonance, — a  proposition  which  applies,  with  scarcely  an 
exception,  to  all  varieties  of  true  cardiac  enlargement;  for,  as 
already  mentioned,  the  tendency  of  increase  of  bulk  is  to  carry 
the  heart  downwards.  In  general  dilatation,  simple,  or  com- 
bined with  attenuation,  extension  of  dulness  is  also  observed ; 
and  very  careful  percussion  will  detect  less  parietal  resistance 
in  this  than  in  the  preceding  cases.  If  enlargement  be  limited 
to  either  ventricle,  the  extension  of  the  dulness  takes  place  in 
the  direction  of  the  affected  one ;  and  what  has  been  said 
concerning  the  site  of  impulse  in  such  cases,  applies  to  that  of 
dulness.  Accumulation  of  fat  under  the  pericardium,  when 
sufficiently  great  to  alter  the  limits  of  dulness,  generally  does 
so  to  the  right  side ;  for  the  simple  reason  that  such  accumu- 
lation begins  with,  and  attains  its  maximum  at,  that  side. 
Hypertrophy  of  the  left  auricle  carries  deficiency  of  resonance 
into  the  second  left  interspace. 

If  with  the  enlargement  co-exist  pericardial  adhesions,  the 
extent  of  dulness  is  always  proportionately  increased,  but  more 
so  to  the  left  than  the  riglit  side :  this  effect  is  still  more 
perceptible  if  there  be  pleuritic  agglutination  in  the  left  infra- 
mammary  region.  In  some  cases  of  old  pericarditis  the  area  of 
tlie  heart's  dulness  is  increased  upwards  :  thus  I  have  repeatedly 
found,  in  persons  who  had  previously  been  under  my  care  for 
rheumatic  pericarditis,  that  more  or  less  marked  dulness  existed, 
years  after,  in  the  second  left  interspace,  even  up  to  the  second 
cartilage,  and  at  the  adjacent  part  of  the  sternum.  This  state 
of  resonance  may  exist  with  or  without  obvious  enlargement  of 
the  heart ;  if  without  such  enlargement,  it  can  only  be  explained 
by  the  presence  of  solid  induration-matter  about  the  great 
vessels  and  base  of  the  heart ;  if  with  such  enlargement,  it  is 
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explicable  by  the  elevation,  which  the  heart  undergoes  during 
the  elFusion-period  of  pericarditis,  being  maintained  by  aggluti- 
natioQ  of  the  pericardium,  in  spite  of  the  depressing  influence 
of  the  enlargement. 

381.  Fluid  accumulation  in  the  heart's  right  cavities  (of  blood, 
of  course),  occurs  to  safficient  amount,  under  certain  circum- 
stances of  obstructed  cardiac  circulation,  to  extend  very  percep- 
tibly the  area  of  dulness  on  the  right  of  the  sternum.  The 
most  important  condition  of  the  kind,  practically,  is  dilatation 
of  the  right  auricle  and  ventricle,  combined  with  insufficiency  of 
the  tricuspid  valve.  The  extension  of  dulness  takes  place 
mainly  between  the  second  and  the  fifth  interspaces.  The 
accumulation  of  fluid  and  semi-solid  blood  in  endocarditis 
sometimes  considerably  mdens  the  area,  both  to  the  right 
and  left. 

Fluid  accumulation  in  the  pericardium,  whether  passively  or 
actively  dropsical,  or  the  result  of  pericarditis,  produces  an 
extension  of  cardiac  dulness,  even  when  of  small  amount.  I 
know  that  four  ounces  will  widen  the  area  of  dulness, — perhaps 
even  less  than  this  will  suffice.  Clinical  experience  proves 
(artificial  distension  of  the  pericardium  obviously  could  not  be 
accepted  as  conclusive  evidence)  that  the  pericardium  undergoes 
distension  most  readily  upwards,  with  greatest  difficulty  down- 
wards, with  medium  facility  forwards,  backwards,  and  sidewards. 
When  distended  with  fluid,  the  sac  retains  its  original  pyramidal 
form, — the  base  below,  the  apex  above.  The  level  of  that  base 
at  the  front  of  the  chest  commonly  corresponds  to  the  lower 
border  of  the  sixth  rib,  sometimes  to  the  sixth  interspace,  in 
very  rare  instances  to  the  seventh  rib  :  in  the  latter  class  of 
cases  the  texture  of  the  pericardium  had  probably  undergone 
some  chronic  change,  of  a  rarifying  kind,  before  the  occurrence 
of  efl'usion — or  at  least  been  afl'ected  with  more  than  average 
facility  by  fluid  pressure.  In  cases  of  extreme  accumulation 
the  diaphragm  is  arched  downwards  by  the  fluid ;  the  epigas- 
trium may  thus  be  rendered  somewhat  prominent,  but  the 
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dulness  of  the  Huid  is  with  difliculty  distingiiisliable  from  that 
of  tlie  liver, — it  does  not  reach  sufficiently  to  the  left  side  to 
modify  the  percussion  in  the  hypochondrium.  The  apex  of  the 
pyramid,  as  the  fluid  increases,  gradually  rises  to  the  second 
left  cartilage,  to  the  first,  to  the  sterno-clavicular  joint,  and  even 
to  nearly  an  inch  above  the  clavicle,  displacing  the  apex  of  the 
lung  at  the  inner  aspect  of  the  supra-clavicular  region.  As  the 
fluid  increases,  it  pushes  aside  the  edges  of  the  lungs,  where 
they  join  in  inspiration  at  mid-sternum,  between  the  second  and 
fourth  ribs  ;*  and  this  detrusion,  in  cases  of  abundant  effusion, 
condenses  the  adjacent  edges  of  the  lungs,  and  so  increases  the 
lateral  extent  of  dulness  :  on  the  right  side  the  state  of  vocal 
fremitus  will  sometimes  guide  to  the  line,  where  the  condensed 
tissue  and  the  fluid  join.  With  equal  superficial  extent  the 
dulness  from  pericardial  fluid  is  more  absolute,  and  the  parietal 
resistance  greater,  than  from  hypertrophy ; — this  probably 
depends  on  the  more  perfect  approximation  of  the  fluid,  than  of 
the  solid,  material  to  the  walls.  This  distinction  is  too  delicate 
to  be  trusted  to  at  the  bed-side  ;  the  dulness  of  efl'usion  is  better 
distinguished  from  that  of  general  hypertrophy  by  its  extensive 
range  above  the  third  rib,  and  its  ordinary  limitation  to  the 
sixth  rib  below;  and  from  dilated  hypertrophy  of  the  right  or 
left  ventricle  by  not  extending,  disproportionately,  to  the  area  of 
dulness,  towards  the  right  or  left  side.  It  must  not  be  forgotten 
that  an  aneurismal  sac,  (we  may  suppose  it  filled  with  fibriue, 
pulseless,  latent,  and  pi'o.  ianlo  deceptive,)  of  the  transverse  part 
of  the  arch  of  the  aorta,  and  bulging  inferiorly ;  or  a  small 
mediastinal  tumor ;  or  even  superabundance  of  natural  fat, 
placed  just  above  tlje  third  left  cartilage,  and  behind  the 
sternum  (a  source  of  fallacy  more  frequent  in  persons  with  much 
subcutaneous  fat  than  in  the  thin);  may  all  give  to  the  dulness 

*  Barllctf,  U.  C.  H.,  Males,  vol.  iv.  p.  292.  Such  cxtiaoiilinary  distension 
could  only  result  from  very  slow  progress  of  the  disease :  it  appeared  to  liavc 
lasted  in  this  c;ise  six  weeks.  The  lungs  were  five  inches  apart  on  the  level 
of  the  second  rib. 
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of  an  enlarged  heart  the  pyramidal  form  of  that  dependent  on 
eifusion.  And  if  an  enlarged  heart,  with  such  an  accidental 
appendage  above  it,  be  weak  and  flabby,  and  give  a  quasi-undu- 
latory  impulse,  the  distinction  of  the  case  from  one  of  pericardial 
effusion,  especially  if  the  commemorative  history  be  imperfect, 
becomes  one  of  most  serious  difficulty. 

382.  The  plastic  exudation-matter  of  pericarditis  sometimes 
forms  a  layer,  one-third  to  three-fourths  of  an  inch  thick,  of 
solid  substance  applied  to  the  heart's  surface  :  if  chance  place 
this  gi'eat  thickness  of  substance  on  the  lateral  confines  of  the 
organ,  the  area  of  dulness  must  be  proportionately  increased; 
but  the  sign  is  one  of  too  great  delicacy  to  be  clinically 
serviceable. 

Cancerous  accumulation  in,  or  underneath,  the  pericardium 
affects  the  praecordial  resonance  in  proportion  to  its  amount. 

383.  The  quality  of  the  percussion-sound  undergoes  no  very 
material  change  under  the  circumstances  hitherto  referred  to, 
exc6pt  in  cases  of  pneumo-pericardium  ;  but  in  those  very  rare 
morbid  states,  induration  of  the  heart's  substance  or  pseudo- 
ossification  of  the  pericardium,  the  sound  must  become  more 
ringing  and  osteal  in  quality  than  natural, — at  the  same  time 
the  resistance  of  the  parietes  would  be  sharp  and  highly  marked. 

384.  The /om  of  deep-seated  dulness,  peculiarly  affected,  as 
we  have  seen,  by  pericardial  effusion,  remains  essentially  un- 
changed by  general  hypertrophy  ;  excessive  hypertrophy  of  any 
particidiir  part  must  of  necessity  modify  the  character  of  its 
outline, — but  rarely  to  an  amount  that  can  be  trusted  to  at  the 
bed-side.  Dilatation  renders  it  more  or  less  markedly  square. 
Again,  hypertrophy  alters  the  form  of  the  superficial  dulness  by 
pushing  aside  the  lungs,  and  converts  the  triangular,  into  an 
irregularly  square,  space.  Solid  masses  under  the  pericardium 
change  the  outline  of  dulness  according  to  the  direction  of  their 
growth  ;  but  their  influence  is  very  slight  in  this  way,  and  on 
their  rarity  it  is  needless  to  insist. 

885.  Valvular  diseases  exercise  no  direct  influence  on  prsE- 
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cordial  resonance :  the  increase  of  dulness  so  frequently  co- 
existing with  them  of  course  reaUy  depends  on  some  form  of 
attendant  enlargement  of  the  heart.  The  membranous  inflam- 
mations, when  acute,  though  probably  slightly  increasing  the 
heart's  bulk  by  congesting  its  substance,  do  not  jier  se  (endo- 
carditis at  any  period,  pericarditis  until  exudation  has  occurred,) 
appreciably  alter  prsecordial  dulness. 

386.  Praecordial  dulness,  whether  dependent  on  fluid  in  the 
pericardium  or  enlargement  of  the  heart,  moves  from  side  to 
side  somewhat,  as  the  posture  of  the  patient  is  changed.  Old 
pericardial  adhesions,  even,  will  not  prevent  sideward  locomo- 
tion of  a  hypertrophous  heart, — nor  will  pleuritic  adhesions,  in 
front  of  the  heart  in  addition,  do  so,  unless  they  be  close  and 
extensive. 

SECTION  v.— AUSCULTATION. 

387.  Auscultation,  directed  to  the  heart,  analyses :—( A..) 
Certain  sounds  produced  by  the  normal  action  of  the  organ ; 
(B.)  Modifications  of  these  occurring  independently  of  heart- 
disease  ;  (C.)  Morbid  states  dependent  on  heaii-disease.  Be- 
sides (D.)  the  state  of  the  respiratory  murmurs,  and  (E.)  of 
vocal  resonance,  specially  in  the  prajcordial  region,  sometimes 
affords  useful  information. 

388.  While  the  heart  is  ausculted,  the  patient  should  be 
placed  in  the  recumbent  posture,  with  the  head  slightly  raised ; 
unless,  from  the  nature  of  his  disease,  tiiis  posture  be  an  uncom- 
fortable one.  As  much  of  the  precision  of  the  notions,  obtained 
from  the  examination,  depends  on  our  being  able  to  connect  the 
spots,  where  various  sounds  are  heard,  with  certain  parts  of  the 
heart  itself  or  great  vessels,  it  is  obvious  that,  in  order  to 
simplify  our  task,  we  should  always  auscult  patients  in  the 
posture  in  which  clinical  practice  must  present  them  most 
frequently  to  us. 

389.  If  there  be  any  doubt  about  the  superiority  of  mediate 
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or  immediate  auscultation,  in  the  case  of  the  lungs,  there  is  none 
in  that  of  the  heart.  Certain  phenomena,  well  audible  at  a 
given  point  with  the  stethoscope,  may  cease  to  be  perceptible 
one-third  of  an  inch  bej'ond  that  point :  such  limitation  as  this 
evidently  could  not  be  efl'ected  by  direct  application  of  the  ear 
to  the  surface. 

390.  By  forcible  pressure  of  the  stethoscope  friction-sounds 
are  commonly  increased  in  loudness  ;  when  doubt  is  entertained 
about  their  existence,  the  doubt  may  sometimes  be  thus 
removed.*  Sound  produced  by  the  heart's  shock  is  similai'ly 
increased,  and  pro  tanto  the  other  elements  of  cardiac  sound 
are  thrown  into  the  shade. 

•  391.  The  heart's  sounds  are  more  or  less  masked  by  certain 
morbid  states  of  the  respiratory  sounds, — and  they  may  be  given 
unnatui'al  characters  by  the  chance  coincidence  of  the  sound  of 
natural  inspiration  or  expiration  ;  hence  the  necessity  of  causing 
the  patient  to  hold  his  breath  from  time  to  time,  while  the  heart 
is  ausculted. 

NORITAL  CARDIAC  SOUNDS. 

392.  Each  complete  revolution  of  the  heart  is  accompanied 
by  two  successive  sounds,  audible  in  the  pra3cordial  region,  and 
separated  from  each  other  by  intervals  of  silence.  These  two 
sounds  differ  in  all  their  characters;  and  the  two  periods  of 
silence  differ  in  the  only  character  they  can  difier  in,  namely, 
duration :  these  differences  are  found,  provided  the  position  of 
the  stethoscope  be  unchanged,  to  be  maintained  either  without 
the  smallest,  or  with  very  slight,  variation  in  successive  beats  of 
the  same  heart. 

393.  The  first  of  these  two  sounds,  coincident  with  the 
systole  of  the  ventricles,  tlie  heart's  shock  against  the  side,  and 
the  pulse,  or  diastole  of  the  arteries  nearly  adjoining  the  heart, 

•  Pressure,  can-icd  beyond  a  certain  point,  sometimes  ile.Klena  friction 
sound,  doubtless  by  mecbanicilly  obstructing  the  freedom  of  attrition. 
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is  called  the  first,  or  systolic,  or  (l^ecause  of  maximum  force  at 
the  lower  part  of  the  cardiac  I'egion)  inferior,  sound  of  the  heart. 
The  second  of  the  two  sounds,  synchronous  with  the  diastole  of 
the  ventricles,  the  recedence  of  the  heart  from  the  side,  and  the 
pulseless  state,  or  systole,  of  the  large  arteries,  is  known  as  the 
second,  diastolic,  or  (because  of  maximum  loudness  at  the  upper 
part  of  the  cardiac  region)  superior,  sound  of  the  heart.  The 
noiseless  period  succeeding  to  the  first  sound  may  be  called  the 
first,  or  post-systolic  silence  ;  that  succeeding  the  second  sound, 
the  second,  or  post-diastolic  silence. 

394.  If  the  period  of  an  entire  revolution  of  the  heart,  that 
is  from  the  commencement  of  one  first  sound  to  the  commence- 
ment of  the  next  succeeding  first  sound,  be  divided  into  ten 
equal  parts,  about  four  of  these  will  be  found  to  be  occupied  by 
the  first  sound,  one  by  the  post-systolic  silence,  two  by  the 
second  sound,  and  three  by  the  post-diastolic  silence.  This 
estimate  is,  however,  only  to  be  taken  as  approximately  true. 
"When  the  pulse  beats  as  much  as  from  eighty  to  ninety  times  in 
the  minute,  the  post-systolic  silence  is  difiicult  enough  of  detec- 
tion ;  but  it  becomes  obvious,  where  the  pulse  does  not  exceed 
sixty  in  a  minute.  The  estimate,  also,  refers  only,  the  student 
will  remember,  to  the  periods  of  sound  and  silence,  not  to  those 
of  action  and  inaction,  of  the  heart :  clinically  there  is  no 
trustworthy  plan  qf  measuring  the  length  of  the  systole  and 
diastole. 

395.  An  accurate  idea  of  the  characters  of  the  heart's  sounds 
cannot  be  given  by  a  single  description  of  them,  as  heard  in  any 
one  particular  spot :  they  vary  materially  at  different  parts  of 
the  cardiac  region,  both  in  their  positive  and  relative  properties. 
The  least  study  of  the  healthy  chest  will  convince  the  studenf 
that  the  description  which  it  is  the  habit  to  apply  to  the  sounds 
of  the  heart  generally,  liolds  good  only  when  these  are  heard 
towards  the  left  apex.  The  sounds  require  comparative 
analysis  :  (a)  at  both  sides  of  the  apex-region,  and  at  both 
sides  of  the  basc-rcgion;  (/>)  at  base  and  apex  on  the  same 
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sides. of  the  organ;  (c)  at  base  and  apex  on  opposite  sides. 
,No\v  this  is  the  most  difRciilt  of  all  studies  connected  with  the 
healthy  heart ;  but  it  is  essential  as  the  basis  of  observation  of 
the  organ  in  a  state  of  disease. 

■  396.  (a)  At  the  left  apex  the  first  sound  is  dull,  measured, 
Ijooming,  prolonged,  and  strongly  accentuated ;  its  commence- 
ment pretty  sharply  defined,  its  close  much  less  so.  Double  the 
length  of  the  second  sound,  of  lower  pitch  than  this,  and  seem- 
ing to  the  ear  deep-seated,  it  attains  its  maximum  at  this  apex, 
in  regard  of  accentuation,  prolongation,  and  measured,  booming 
character,  but  not  habitually  in  amount  of  sonorousness.  The 
second  sound,  only  half  as  long  as  the  first — clear,  abrupt, 
flapping,  and  short — is  more  sonorous,  more  superficial,  and  of 
higher  pitch  than  its  predecessor.  At  the  right  apex-region, 
the  first  sound  is  considerably  clearer,  shorter,  more  abrupt,  less 
strongly  accentuated,  and  of  somewhat  higher  pitch  than  at  the 
left  apex-region.  This  diflerence  of  character  depends,  probably, 
both  on  the  thinness  of  the  walls  of  the  right,  as  compared  with 
the  left  ventricle,  and  on  the  parietes  being  of  dift'erent  con- 
ducting power  in  the  two  situations  :  at  all  events  the  sound, 
audible  at  the  end  of  the  sternum,  may  be  fairly  referred  more 
particularly  to  the  right  ventricle  ;  that  near  the  nipple,  to  the 
left  ventricle.  So,  too,  the  second  sound  is  habitually  clearer, 
and  sometimes  even  of  higher  pitch,  at  the  end  of  the  sternum, 
than  towards  the  left  apex ;  this  is,  however,  less  constantly 
true,  and  I  have  known  the  converse  to  be  the  case,  where  no 
suspicion  existed  of  the  existence  of  dilatation  of  the  left  ven- 
tricle— where,  indeed,  the  first  sound  possessed  to  the  full  its 
natural  share  of  dull,  prolonged,  boonliiig  character. 

Passing  from  the  apex  to  the  base,  the  same  kind  of  dissimi- 
litude, laterally,  in  the  sounds,  may  be  detected, — not  indeed 
precisely  at  the  base,  but  a  little  above  this,  opposite  the  second 
interspace,  where  the  aorta  and  pulmonary  artery  are  in  contact. 
The  first  sound  at  the  right  second  interspace  is  commonly 
duller,  of  slightly  lower  pitch,  and  more  prolonged  than  at  the 
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left  corresponding  point :  in  neither  is  it  accentuated.  Tlie 
second  sounds  diiFer  here  in  tlie  same  characters  and  in  the  same 
manner,  but  to  a  less  degree :  they  are  accentuated  in  both 
places,  more  on  the  right  side  than  the  left. 

397.  (i)  Let  us  now  examine  the  two  sounds  comparatively 
at  base  and  apex  on  the  same  sides  of  the  heart.  The  first 
sound,  strongly  accentuated  at  the  left  apex, — prolonged,  boom- 
ing, and  dull, — at  the  left  base  loses  the  accent,  which  passes  to 
the  second  sound,  while  this  becomes  louder,  more  rinsing,  and 
sometimes  even  of  higher  pitch  than  at  that  apex.  At  apex 
and  base  on  the  right  side,  the  characters  of  the  first  sound  are 
very  similar  ;  it  has  more  accent  in  the  former  than  in  the  latter 
spot,  however,  both  positively,  and  a! fortiori  as  compared  with 
the  second  sound. 

398.  (c)  The  relative  characters  of  the  two  sounds  at  base 
and  apex  at  opposite  sides  of  the  heart  (crucially  taken,  as  it 
were,)  may  easily  be  deduced  from  the  foregoing  account. 

399.  Now,  if  these  statements  be  correct,  it  appears  obvious 
that  no  single  articulate  sjmbol  can  be  devised,  applicable  to  the 
heart's  sounds  in  more  than  one  point.  The  subjoined  series  is 
offered  for  the  four  points  of  prominent  clinical  interest.  The 
acute  accent-mark  is  used  to  show  where  the  accent  falls, — twice, 
when  it  falls  very  strongly  ;  the  marks  of  long  and  short,  where 
length  or  shortness  of  sound  is  a  prominent  characteristic. 

First  sound.  Second  sound. 
At  the  left  apex    .       .       .    oubb  dup 
At  the  right  apex      .       .         up  tup 
At  the  left  base »  .       .       .up  tiip 
At  the  right  base*    .       .         ub  tiipp 

The  eye  gathers  from  these  symbols  the  tendency  to  equalisa- 
tion in  length  observable  in  the  sounds  at  the  bases,  as  well  as 
the  transference  of  the  accent  from  the  first  to  the  second  sound 
at  the  apices  and  bases  respectively. 

400.  The  extent  to  which  the  heart's  sounds  are  audible  in 

*  The  left  and  right  second  interspaces  close  to  the  edge  of  the  stcmnm. 
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health,  is  not  subject  to  any  fixed  rule  *  One  great  mistake, 
CDinmonly  committed  by  authors  who  attempt  to  define  it,  is  not 
considering  separately  the  first  and  second  sounds.  Prom  this 
omission,  the  ordinary  starting  proposition,  that  "  the  heart's 
sounds  are  heard  at  their  maximum  in  the  prtecordial  region," 
becomes  an  error :  the  second  sound  is,  in  truth,  heard  in  nine 
people  out  of  ten,  .more  clearly  at  mid-sternum,  on  the  level  of 
the  second  interspace,  than  at  any  point  of  the  prsecordial 
region, — even  limiting  that  region  to  the  space  in  which  the 
heart  is  uncovered  by  the  lung  during  tranquil  breathing.  The 
thickness  of  the  soft  parts,  the  form  of  the  chest,  and  many 
other  physical  conditions  perfectly  independent  of  disease  of  any 
of  the  thoracic  organs,  modify  the  extent  of  propagation  so 
variously,  that  there  can  be  no  practical  utility  in  laying  down 
rules  subject  to  perpetual  exceptions.  But  the  lines  of  propaga- 
tion of  the  two  sounds  severally  agree  in  most  healthy  persons, 
whatever  be  their  absolute  intensity  at  their  seat  of  production  ; 
changes  in  these  lines  point  positively  to  some  modifying  cause, 
and  hence  their  establishment  is  clinically  valuable.  Now,  the 
first  sound  passes  slantingly  upwards  to  the  left  acromial  angle, 
growing  weaker  and  weaker  on  the  way  ;  it  loses  much  more  on 
the  route  to,  aud  at,  the  riglit  acromial  angle  :  its  propagation 
backwards  is  clearest  and  fiUlest  to  the  left, — so  that  while 
audible  at  the  left  back,  it  may  be  inaudible  at  the  right.  The 
second  sound,  with  the  base-region  as  its  centre,  radiates  to  the 
right  and  left  acromial  angles,  with  greater  clearness  to  the  left 
than  the  right ;  posteriorly  it  reaches  the  surface  at  the  right  side 
less  clearly  than  at  the  left. 

401.  The  difficulty  of  unravelling  the  mechanism  of  the  heart's 

*  Some  authors  speak  of  the  sounds  being  audible  in  healthy  male  adults, 
of  moderate  stoutness,  even  at  the  right  side  posteriorly j  others  write  that 
the  space  over  which  they  arc  heard  seldom  exceeds  two  square  inches  in  the 
cardiac  rc[jiont  The  truth  is  that  both  of  these  states  exist  in  different 
individuals  in  perfect  health:  the  error  lies  in  regarding  cither  of  them  as 
constant. 
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sounds  is  emphatically  proved  by  the  fact  that,  from  the  time 
of  Laennec  to  the  present  day,  at  least  thirty-one  theories  have 
been  proposed  in  its  explanation.  It  would  be  a  tiresome,  and 
indeed  useless,  task  to  review  these  theoiies  seriatim :  the  better 
plan  seems  to  be  to  state  with  as  much  brevity  as  possible,  the 
rationale  of  the  soimds,  which  is  supported  by  the  greatest 
amount  of  clinical  and  experimental  evidence. 

403.  First  Sound. — The  phenomena,  which  are  at  once  con- 
ceivably soniferous,  and  coincident  with  the  heart's  first  sound, 
may  be  enumerated  as  follows : — At  and  immediately  after  the 
commencement  of  the  sound,  the  impulsion  of  the  blood  in  the 
ventricles  against  the  auricular  valves  ;  the  sudden  tension  of 
these,  and  the  shai-p  collision  of  a  portion  of  their  surfaces  ;  the 
attrition  of  the  blood-elements  inter  se  within  the  ventricles,  and 
their  impulsion  against  the  ventricular  walls ;  the  projection  of 
blood  from  the  ventricles  against  the  orifices  of  the  pulmonary 
artery  and  aorta,  and  perhaps  against  the  columns  of  blood  con- 
tained within  them,  with  the  simultaneous  flattening  of  the 
sygmoid  valves  against  the  arterial  walls,  and  the  diastolic 
extension  of  those  walls  ;  the  shock  of  the  heart's  apex  against 
the  side,  or  against  lung-substance,  if  this  be  interposed ;  and, 
finally,  the  attrition  of  the  pericardial  surfaces  near  the  apex  ; — 
toivards  the  close  of  the  sound,  the  collision  of  the  surfaces  of  the 
ventricles,  after  the  expulsion  of  their  contained  blood  ;  and 
throughout  the  entire  duration  of  the  sound,  the  sustained  mus- 
cular contraction  of  the  walls  of  the  ventricles,  together  with,  at 
an  instant  of  systolic  time  varying  with  the  energy  of  the  heart's 
action,  the  perfect,  completed  tension  of  the  muscuLir  fibres. 

Now,  of  all  these  possible  elements  of  sonorousness,  which 
actually  contribute  to  the  generation  of  the  first  sound  ?  It 
seems  to  me  that,  if  we  except  pericardial  attrition  (inasmuch 
as  the  normal  first  sound  has  no  shade  of  friction-quality 
in  it*),  and,  probably,  collision  of  the  blood-elements  among 

•  This  is,  in  my  mind,  a  mucli  more  conclusive  reason  for  its  rejection 
than  the  fact  tliat  tlio  first  sound  continued,  not  obviously  changed,  after  the 
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tliemselves  witWii  the  ventricles  (inasmucli  as  experiments  seem 
to  show  that  such  collision  is,  at  the  least,  rarely  soniferous),  all 
these  phenomena  are  more  or  less  constant,  and  more  or  less 
powerful,  causes  of  the  sound.  That  the  sound  derives  its  dull, 
booming  prolongation  from  muscular  contraction,  seems  unques- 
tionable, not  only  because  it  retains  these  characters  when  the 
heart  contracts  after  sepai-ation  from  the  body,  and  the  action  of 
the  auricular  valves  is  prevented,  but  because  it  may  in  these 
cliaracters  be  pretty  closely  imitated  by  the  contraction  of 
voluntary  muscles.*  Nor  can  there  be  any  doubt  that  the 
tension  and  surface-collision  of  the  auricular  valves,  and  sharp 
shock  of  the  blood  against  then-  ventricular  surfaces,  give  the 
comparative  sharpness  to  the  first  sound, — a  character  which 
may  be  detected  by  attention  at  its  outset,  and  which,  in  certain 
states  of  altered  contractility  of  the  muscidar  fibres,  almost 
covers  or  rivals  in  strength  the  sound  generated  by  these  :  the 
elements  of  sonorousness  of  a  certain  quality,  exist  in  these 
conditions ;  and,  when  they  are  experimentally  interfered  with, 
a  corresponding  change  follows  in  the  character  of  the  first 
sound.  The  projection  of  the  ventricular  blood  against  the 
orifices  of  the  large  vessels,  the  flattened  valves,  and  the  bases 
of  the  columns  of  blood  they  contain,  combined  with  the  sudden 

pericardium  had  been  removed  in  living  animals.  Such  continuance  would 
merely  prove  that  pericardial  attrition  took  no  prominent  part  in  generating 
the  sound-  But  in  exceptional  cases  (where  there  is  no  reason  to  believe 
the  pericardium  diseased),  the  first  sound  has  a  distinct,  though  slightly- 
marked,  attrition  quality.  This  was  evident,  for  instance,  in  a  woman 
(Roberts,  U.  C.  H.,  Oct.  10,1850,)  with  general  moderate  dilated  hypertrophy 
in  whom  the  knock  of  the  heart  against  the  side  was  occasionally  distinctly 
soniferous,  and  accompanied  with  a  sensation  of  faint  rubbing  palpable  to  the 
hand  :  all  tlirce  signs  disappeared  under  rest  and  appro))riato  treatment. 

*  In  a  remarkable  case,  which  1  saw  witli  Mr.  ITaidwicke,  of  hypertrophy 
of  the  recti  abdominis,  attended  with  powerful  contractions,  partly  reflex, 
partly  consensual,  of  their  tissue,  the  variation  in  intensity  of  tho  muscular 
sound,  according  as  the  contractions  were  slow  and  gradual,  or  quick  and  abrupt, 
was  very  striking  :  in  the  latter  case,  the  sound  had  a  very  distinct  resemblance 
to  the  first  sound  of  the  heart. 
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extension  of  the  arterial  coats  beyond,  have  strong  clinical  and 
experimental  claims  ttf  a  share  in  the  first  sound.  A  sound  is 
audible  in  the  arteries,  synchronously  with  the  heart's  systole, 
under  circumstances  in  which  the  idea  of  mere  conduction  from 
the  heart  is  quite  inadmissible  :  such  sound  may  be  heard  in  the 
femoral  and  even  popliteal  arteries  sometimes,  where  no  disease 
of  these  vessels  or  of  the  aorta  exists.  Again,  in  certain  cases 
of  mitral  regurgitant  disease,  where  true  systolic  sound  at  the 
left  apex  is  completely  deficient  (a  murmur  only  existing  there), 
the  first  sound  may  be  discovered  with  much  of  the  quality  of 
health  at  the  base.  There  is  a  want  of  clear  evidence  that 
the  collision  of  the  suifaces  of  the  ventricles  normally  con- 
tributes to  the  production  of  the  sound  at  its  close,  especially 
as  the  blood  of  the  ventricles  is  not  completely  expelled  by 
their  systole :  but  probably  in  some  morbid  states  it  may  do 
so, — after  profuse  haemorrhage,  for  example,  where  the  clicking 
character  of  the  sound  seems  thus  fairly  explicable.  Lastly, 
the  heart's  shock  against  the  side,  especially  when  the  posture  of 
the  individual,  the  period  of  the  respiratorj^  act,  or  other  con- 
ditions, allow  the  surface  of  the  organ  to  play  fully  against  the 
parietes,  indubitably  increases  the  first  sound,  and  gives  it  in 
particular  cases  a  knocking  character.* 

The  essential  causes  of  the  first  sound,  then,  seem  to  be 
muscular  action  (that  of  the  walls  of  the  ventricles),  valvular 
tension  (that  of  the  amicular  valves),  and  forcible  shock  of 
fluids  against  resisting  membranes  (that  of  the  blood  against 
the  orifices  of  the  large  vessels  ) ;  while  certain  subsidiary  causes 
act  occasionally,  especially  impulsion  of  solids  against  sohds 
(that  of  the  heart's  apex  against  the  chest  walls). 

*  Where  a  thick  layer  of  emphysematous  lung  intervenes,  and  sometimes 
even  without  this,  I  tliink  there  is  reason  to  believe  the  first  sound  may  be 
given  an  intermiitently  mtirmur-Ulce  character  at  the  apex,  independently  of 
any  disease  in  tlie  mitral  valve,  simply  by  the  apex-point  of  the  heart 
impinging  against  the  lung,  and  moving  some  of  its  contained  air.  I  have 
observed  the  phenomenon,  during  suspension  of  the  respiration,  where  this 
seemed  its  solo  plausible  explanation. 
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403.  Second  Sound. — The  possibly  soniferous  phenomena, 
synchronous  with  the  second  sound,  are  :  the  diastole  of  the 
ventricles,  and  rush  of  blood  into  their  cavities  ;  the  sudden 
recedence  of  the  heart's  apex  from  the  chest  walls ;  the  abrupt 
fall  of  the  auriculo-ventncular  valves  to  the  sides  of  the 
ventricles ;  the  sudden  tension  of  the  sygmoid  valves,  and 
impulsive  fall  of  the  columns  of  blood  against  them  during  the 
arterial  systole  ;  the  arterial  systole  itself. 

Now,  of  all  these  causes,  the  most  effectual  seems  to  be,  as 
originally  taught  from  clinical  observation  by  Sir  E.  Carswell,* 
the  tension  of  the  sygmoid  valves  :  the  absolute  disappearance 
of  the  natural  second  sound  at  the  aortic  orifice,  and  its 
persistence  at  the  pulmonary  orifice,  in  cases  of  insufficiency  of 
the  aortic  valves,  is  a  sufficient  proof  of  the  fact.  The  quality 
of  the  sound,  and  the  site  of  its  maximum  force,  as  already 
described,  depose,  too,  in  favour  of  its  membranous  origin,  and 
of  its  localisation  at  the  orifices  of  the  great  vessels. f  The  fall 
of  the  columns  of  blood  on  the  surface  of  the  valves,  (though 
not  so  sonorous  as  if  the  valves,  instead  of  being  opened  out 
by  the  receding  blood,  as  they  are,  were  first  expanded,  and  then 
received  the  shock  of  the  fluid  from  above,  as  is  affirmed  to  be 
actually  the  case  by  M.  Hamernjk,  who  but  revives  an  opinion 
of  Lower,)  must  intensify  the  sound  of  valvular  tension.  Whether 

*  See  Archives  gen.  de  Med.,  t.  xxvi.,  1831. 
•f'  The  experiments  mside  on  large  animals  leave  the  mechanism  of  the 
■econd,  and,  a  fortiori,  that  of  the  fiist,  sound  far  from  satisfactorily  esta- 
blished :  the  matter  really  rests  on  clinical  evidence.  Thus,  in  Hope's  records 
of  experiments  in  which  both  pulmonary  and  aortic  valves  were  hooked  up, 
the  simple  statement  is  made,  that  the  "  natural  second  sound  entirely  ceased, 
and  was  replaced  by  a  prolonged  hissing."  (Dis.  of  Heart,  Ed.  3,  p.  35.)  We 
are  left  in  the  dark  as  to  whether  the  second  sound  was  thus  ascertained  to 
have  become  inaudible  at  the  base  only  of  the  heart,  or  over  its  entire  surface. 
From  several  passages  in  the  context,  the  former  seems  the  more  likely ;  and 
hence  the  records  at  least  of  these  experiments  leave  it  still  an  open  question, 
whether  or  not  the  natural  second  sound  is  normally,  in  any  small  degree, 
vcntriculiir  in  site,  or  capable  of  becoming  so,  when  aortic  regurgitation  exists. 
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the  arterial  systole  itself  plays  any  part  in  its  production,  is  yet 
open  to  inquiry. 

Powerful  though  the  diastole  of  the  ventricles  be — sufficiently 
so  even  in  the  new-born  infant  to  open  out  violently  the  hand 
closed  around  them  * — it  seems  certain,  as  matter  of  experiment, 
that  the  phenomenon  is  soundless.  Skoda  argues,  that  as 
exceptional  cases  occur  in  which  the  second  sound  is  weak  at 
the  base,  and  loud  and  clear  at  the  apex,  while  there  is  no 
diastolic  impidse  against  tlie  chest  wall,  the  sound  must 
originate  iu  part  in  the  ventricular  region.  He  suggests  that 
it  may  be  produced  either  by,  fii'st,  the  stroke  of  the  blood 
under  special  circumstances  against  the  ventricular  walls  during 
the  diastole  of  the  heart :  or,  secondly,  by  separation  of  the 
heart's  apex  from  the  surface,  against  which  it  had  been  pressed 
during  the  systole ;  or,  thirdly,  by  separation  from  the  chest- 
wall  of  the  portion  of  pericardium  which  had  been  driven  against 
this  during  the  systole.  1  am  disposed  to  believe  that  there 
may  be  more  truth  in  the  two  latter  notions  tliau  there  seems 
on  surface  consideration :  if  the  chest  be  percussed  with  the 
point  of  a  finger,  while  the  ear  is  applied  to  a  solid  stethoscope 
in  a  neighbouring  spot,  two  sounds  are  heard  for  each  blow ; 
the  first  strong,  corresponding,  of  course,  to  the  direct  impulse ; 
the  second,  very  weak,  to  the  removal  of  the  finger  from  the  i 
point  percussed.  Now  the  recedence  of  the  heart's  point  from 
the  side  is  here  imitated.  As  regards  the  first  hypothesis,  in 
the  normal  state,  the  blood  enters  the  ventricles  from  the 
auricles,  with  a  current  so  calm  as  as  to  render  it  singularly 
unlikely  that  audible  sound  can  be  thereby  produced  in  their 
former  cavities.  But  in  cases  of  highly  marked  aortic  regurgi- 
tation, blood  falls  with  notable  force  into  the  left  ventricle,  and 
may  conceivably  generate  sound.  I  have  unquestionably  heard, 
at  the  left  apex,  a  distinct  sound  in  more  than  one  such  case, 
while  at  the  aortic  base  the  ordinary  regurgitaut  murmur  alone 

*  As  ascerliiincd  by  Cruvcilhicr  in  bis  case  of  Ectopia  cordis. 
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existed :  such  cases  would  probably  be  more  frequently  met 
with,  were  it  not  for  the  loudness,  and  transmission  to  the  apex, 
of  the  murmur  evolved  at  the  base.*  I  am  persuaded  this 
intensified  second  sound  cannot  be  the  transmitted  sound  of 
tlie  pulmonary  valves,  because  I  have  found  it  stronger  at  the 
left  than  the  right  apex.f 

Although  diastolic  jogging  impulse  may  occur  without  actual 
disease  of  the  heart,  yet  there  is  no  proof  of  such  impulse  being 
perse  soniferous ;  the  more  so  as,  even  in  cases  of  strong  morbid 
diastolic  impulse,  that  impulse  does  not  distinctly  produce 
sound.  M.  Magendie's  idea  that  the  normal  second  sound  is 
produced  by  the  shock  of  the  right  ventricle  against  the  sternum 
is,  in  my  mind,  illusory.  Again,  the  fall  of  the  auricular  valves 
against  the  ventricular  surface  is  not  demonstrably  sonorous. 

Hence  the  sudden  tension  of  the  sygmoid  valves,  and  the  fall 
of  blood  upon  them,  seem  in  the  normal  state  the  sole  demon- 
strated causes  of  the  second  sound. 

MODIPICATIOUS  OP  THE  HEART's  SOUNDS  OCCURRING  INDEPENDENTLY  OF 

CARDIAC  DISEASE. 

404.  The  description  now  given  of  the  sounds  of  the  heart 
applies  especially  to  the  male  adult.  The  first  sound  is  clearer 
and  more  ringing  in  females  and  in  children,  hence  apparently 
more  intense,  and,  cceteris parihi^,  more  extensively  audible. 

405.  Variation  of  posture  has  little,  if  any,  effect  on  the  second 
sound  :  but  the  first  is  commonly  stronger  in  the  erect  than  in 
the  reclining,  and  in  tlie  prone  than  in  the  supine,  postures  :  the 
reasons  are  obvious. 

406.  The  extent  and  direction  of  transmission  of  the  healthy 
heart's  sounds  are  modified  by  various  changes  in  the  conducting 

*  Flood,  U.  C.  H.,  Males,  vol.  vii.  p.  265. 
+  In  a  certain  proportion  of  cases  of  mitral  regurgitation  with  dilated  hyper- 
trophy, an  intensified  second  sound  may  be  found  in  the  left  apex;  —  its 
explanation  will  be  sought  hereafter. 


218     PHYSICAL  EXAMINATION  OF  THE  HEART. 


power  of  the  contents  of  the  thorax  [288]  ;  unless  the  absence 
of  such  changes  has  been  established,  we  are  not  justified  in 
inferring  that  a  plus  or  minus  extent  of  propagation  depends  qb 
the  state  of  the  heart  itself.  Enlargement  upwards  and  inwards 
of  the  liver  or  spleen  renders  the  sounds  unduly  audible  in  the  « 
hypochondria.  1 

407.  When  the  heart  is  displaced  by  diseases  extraneous  to  ! 
itself,  it  might  be  supposed  that  the  points  of  maximum  force  of  f 
its  sounds  would  likewise  be  displaced :  this  is  true,  however, 

.to  a  much  greater  extent  of  the  first  sound  than  of  the  second, 
and  for  the  evident  reason  that  the  apex  of  the  organ  is  t 
more  moveable  than  its  base.  In  left  pleuritic  efi"usion,  for 
example,  when  the  maximum  point  of  the  first  sound  is 
carried  to  near  the  right  nipple  (say  seven  or  eight  inches  out 
of  its  place),  the  maximum  of  the  second  scarcely  swerves  . 
farther  than  to  the  right  edge  of  the  sternum,  or  one  and  a 
half  inches  from  its  post.  Now  it  follows  from  this,  that  the 
line  connecting  the  maxima  points  of  the  two  sounds  deviates, 
more  or  less,  from  the  almost  vertical  bearing  it  presents  in 
health. 

408.  The  intensity  of  the  heart's  sounds,  and  even  the  pitch 
of  the  first,  is  heightened  by  nervous  excitement  of  all  kinds : 
in  the  hysterical  and  epileptic  paroxysm  this  is  sometimes 
strikingly  remarkable ;  emotion,  whether  of  fear,  anger.  Sec, 
has  a  similar  efl'ect,  the  sounds  being  audible  even  to  the 
individual  himself,  and  to  by-standers  at  one  or  two  feet 
distance  from  the  chest.  Diseases  of  debility  weaken  both 
sounds  ;  but  this  effect  is  greatly  more  perceptible  in  the  first 
than  the  second  :  the  causes  of  the  first  sound  give  the  clue  to 
this  difference. 

409.  Certain  conditions  change  the  combined  force  and 
quality  of  the  first  sound  by  influencing  some  one  of  its 
elements  without  affecting  the  others.  In  continued  fever,  the 
general  weakness,  impairing  the  muscular  power,  throws  the 
valvular  element  into  undue  prominence,  and  gives  the  first 
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sound  a  clicking  character,  akin  to  that  of  tiie  healthy  second. 
Again,  nervous  excitement  intensifies  and  gives  a  ringing 
quality  to  the  impulsive  portion  of  the  sound,  so  much  as  to 
throw  the  others  into  the  shade.  The  second  sound  is  com- 
paratively little  affected  in  either  case. 

410.  These  changes  occur  at  the  spots  of  production  of  the 
sounds.  Can  the  heart's  sounds  be  increased  in  force,  or 
changed  either  in  pitch  or  in  quality,  subsequent  to  their 
generation,  and  through  the  influence  of  conditions  beyond 
the  heart  ? 

I  have  known  both  sounds  materially  louder  in  the  site  of  a 
cavity  under  the  left,  more  rarely  the  right,  clavicle,  than  at  the 
mid-sternal  base.  More  than  this,  in  a  case  of  well-marked 
chronic  consolidation  of  the  apex  of  tlie  right  lung,  the  second 
eoutid  of  the  heart  (this  organ,  the  arch  of  the  aorta,  and  the 
pulmonary  artery  being,  as  far  as  ascertainable  from  signs  and 
symptoms,  perfectly  healthy)  was  decidedly  louder  under  the 
right  clavicle  than  at  the  mid-sternal  base.  No  such  reinforce- 
ment existed  at  the  sternal  notch,  nor  under  the  left  clavicle ; 
the  mediastinum  and  left  apex  were,  judging  from  their  per- 
cussion-note, free  from  solid  matter.  Here,  then,  was  a  case 
where  the  second  sound  was  louder  at  about  three  inches' 
distance  from  its  point  of  production  than  at  that  point  itself : 
the  pitch  of  the  sound  in  the  two  places  was  identically  the 
same.*  Was  the  reinforcement  produced  on  the  principle  of 
echo,  consonance,  or  unison-resonance  ? 

Of  change  of  pitch  I  know  nothing  by  experience.  But  the 
condition  of  the  hollow  organs  of  the  abdomen,  especially  the 
stomach,  sometimes  curiously  modifies  the  quality  of  the  heart- 
sounds.  When  that  viscus  is  distended  with  gas  to  a  certain 
amount,  the  sounds  echo  within  it  with  a  metallic  ring,  and  so 
loudly,  sometimes,  as  to  be  perceptible  to,  and  seriously  alarm,  the 

*  In  Allen,  U.  C.  H.,  Males,  vol.  ix.  p.  196,  the  same  phenomenon  was 
ascertained  on  tlic  left  side. 

L  2 
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patient.*  Large  cavities  in  the  adjoining  lung  (especially  if 
their  walls  be  hard,  and  the  pleural  sac  distended  with  gas,) 
sometimes  echo  the  heart's  sounds  in  a  similar  way.  • 
411.  The  number  of  sounds  corresponding  to  each  revo- 
lution of  the  heart  may  be  increased,  but  not  diminished, 
independently  of  structural  disease  in  itself,  in  the  manners  to  be 
presently  described. 

MORBID  STATES  DEPENDENT  ON  HEABT-DBEASK 

413.  These  are  referrible  to  the  heads  of  —  I.  Modified 
sounds;  and,  11.  Adventitious  sounds  or  murmurs. 

413.  I.  Modified  sounds. — The  intensity  or  loudness,  and  the 
extent  of  transmission  of  the  sounds,  when  modified  by  heart- 
disease,  are  in  the  direct  ratio  of  each  other.  Increase  in  both 
respects  is  observed  to  its  maximum  in  dilated  hypertrophy,  the 
valves  remaining  sound ;  muscular  substance  exists  in  sufficient 
excess  to  intensify  the  muscular  share  of  the  first  sound,  while 
the  thinness  of  the  walls,  as  compared  with  the  size  of  the 
whole  organ  and  capacity  of  its  cavities,  acts  as  a  special  source 
of  loudness.  The  forcible  propulsion  of  the  blood  into  the 
aoi'ta  leads  to  proportionally  forcible  reaction  of  the  arterial 
coats,  and  unusually  shai^i  recoil  of  the  column  of  the  blood  on 
the  sygmoid  valves, — hence  a  powerful  second  sound.  In  simple 
.dilatation,  the  first  sound,  louder  than  in  health,  is  sharper  and 
clearer  also  :  the  heart  is  brought  more  extensively  than  natural 
into  contact  with  the  chest  walls,  and  the  thinness  of  the 
muscular  walls  allows  of  short  abrupt  contraction.  Indm-ation 
of  the  walls  of  the  heart  weakens  the  muscular  portion  of  the 
first  sound,  but  intensifies  the  valvular;  and,  if  the  other 
conditions  for  this  exist,  gives  peculiar  loudness  to  the 
impulsive  noise  produced  by  the  apex. 

Eunctional  excitement  of  the  organ  also  intensifies  the  sounds, 
whether  this  be  dependent  on  inflammation  of  the  organ  itself 

*  Varrcn,  U.  C.  H.,  Malce,Jvol.  viii.  p.  35 :  aneurism  of  arch  of  aorta. 
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or  of  its  membranes,  or  on  general  febrile  disturbance  previous  to 
the  occurrence  of  debility.  But  nervous  excitement  is  the  most 
powerful  intensifier  of  the  heart's  sounds  ;  it  will  even  tempora- 
rily produce  a  loud  first  sound  from  a  pure  solidly  hypertrophous 
left  ventricle,  and  taken  alone  has  much  more  frequently  been 
known  to  render  the  sounds  audible  at  a  distance  from  the 
surface  than  any  organic  aifection  of  the  heart.  I  doubt  if  the 
latter,  unaided  by  nervous  excitement,  be  competent  to  produce 
the  phenomenon. 

The  quantity  of  blood  circulating  through  the  heart  also 
modifies  the  intensity  of  the  first  sound.  If  the  quantity  be 
considerable,  the  struggle  of  the  ventricle  to  force  it  on  is  con- 
siderable and  prolonged ;  but  the  sound  does  not  gain,  indeed 
rather  loses,  in  loudness.  When  the  quantity  is  small,  on  the 
contrary,  there  is  no  such  struggle ;  the  ventricles  contract 
abruptly  and  sonorously,  and  probably,  under  these  circum- 
stances, collision  of  their  opposite  surfaces  intensifies  as  well 
as  modifies  the  quality  of  the  first  sound. 

414.  The  sounds  are  weakened  where  the  muscular  structure 
of  the  heart  is  encroached  upon  by  morbid  infiltrations,  or  by 
its  own  disease.  Softening,  obesity,  fatty  degeneration,  can- 
cerous infiltration,  atrophy  with  fibrous  infiltration,  all  impair 
its  force,  both  in  its  muscular  and  valvular  elements,  for  obvious 
reasons.  In  dilatation  with  attenuation,  the  first  sound,  though 
clear,  is  feeble, — probably  from  conjoined  change  in  the  sarcous 
structure. 

In  simple,  and  still  more  in  concentric,  hypertrophy  of  the 
left  ventricle,  the  first  sound  is  weakened  at  the  apex  in,  it  may 
almost  be  said,  the  direct  ratio  of  the  increase  in  mass  of  the 
muscvJar  substance,  and  decrease  of  the  cavity.  In  extreme 
cases,  the  first  sound  may  be  completely  deficient  over  the 
ventricle,  and  perceptible  only  at  the  base,  or  towards  the 
ensiform  cartilage.  The  compact  packing  of  the  muscular 
structure  interferes  probably  with  the  freedom  of  vibration 
necessary  for  the  generation  of  sound,  and  the  diminished  size 
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of  the  cavity  obviously  impedes  the  play  of  its  parietes.  Even 
valvular  action  is  diminished  in  scope,  and  while  the  mitral 
valve  is  of  less  proportional  extent,  it  is  often  thicker  than 
natui'al.  The  entire  mass  of  the  ventricle,  too,  does  not 
contract  simultaneously. 

Accumulations  in  the  pericardium  of  fluid,  of  air,  or  of  air 
and  fluid  combined,  weaken  the  sounds  by  removing  their  seats 
of  production  from  the  surface.  I  do  not  know  clinically  the 
efi'ect  of  solid  formations  in  the  pericardium ;  they  may  be 
conceived  to  weaken  the  sounds  in  one  way,  and  intensify  them 
in  another, — severally  in  production  and  in  conduction. 

Want  of  muscular  and  nervous  tone,  generally,  weakens  the 
first  sound,  as  well  as  modifies  its  quality. 

415.  The  duration  of  the  first  sound  falls  below  the  natural 
standard  in  dilatation  without  hypertrophy,  or  with  attenuation, 
and  under  all  circumstances  which  weaken  the  muscular,  and 
throw  into  undue  prominence  the  valvular,  portion  of  the  sound. 
The  sound  is  lengthened  more  or  less  in  hypertrophy,  with 
moderate  dilatation ;  and  if,  in  addition,  the  mass  of  circulating 
blood  be  large,  or  if  the  aortic  orifice  be  at  all  obstructed,  the 
sound  may  be  sufiiciently  prolonged  to  fill  nearly  two-thii'ds  the 
period  of  each  revolution  of  the  heart. 

The  second  sound  is  shortened  by  a  thin  papery  state  of  the 
sygmoid  valves  and  by  thinness  of  the  blood ;  its  pitch  rises 
under  the  same  influences.  The  sound  is  lengthened,  on  the 
contrary,  by  thickening  of  the  valves,  and  a  loose  inelastic 
condition  of  their  texture.  Probably,  too,  thickening  of  the 
non-striated  muscular  portion  of  the  arterial  walls  will  lengthen 
their  own  systole,  and  hence,  probably,  the  diastolic  heart- 
sound.  Another  curious  cause  of  prolongation  of  this  sound 
will  be  by-and-by  described. 

416.  The  points  of  maximum  intensity  of  the  heart's  sounds 
are  more  liable  to  displacement  by  extrinsic  than  by  intrinsic 
causes ;  the  latter,  however,  in  some  forms  influence  them. 
Enlargements  of  the  heart  generally,  whatever  be  their  nature, 
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lower  the  maximum  point  of  the  first  sound.  Simple,  and 
a  fortiori  concentric,  hypertrophy  influence  its  position  much 
less,  in  proportion  to  their  mass,  than  the  eccentric.  Pericardial 
effusion,  raising  the  apex,  raises  the  point  of  maximum  intensity 
of  the  first  sound;  and  in  some  rare  instances  I  have  known 
this  carried  backwards,  the  sound  being  more  distinct  in  the 
left  vertebral  groove  than  in  the  ordinary  apex-region.  Hyper- 
trophy of  the  right  ventricle  lowers  its  own  first  sound ;  of  the 
left,  carries  its  own  immediately  to  the  left,  as  well  as  depresses 
it.  In  all  cases  of  depression  of  the  first  sound,  the  second  is 
similarly  affected,  but  to  a  less  degree.  Marked  eccentric 
hypertrophy  of  the  auricles  would  also  probably  lower  the  first 
more  than  the  second  sound;  but  I  do  not  know  this  from 
experience. 

417.  The  distance  of  the  heart's  sounds  from  the  ear  of  the 
auscultator  is  very  manifestly  increased  in  cases  of  fluid  and 
gaseous  accumulation  in  the  pericardium :  but  there  is  a  source 
of  fallacy  here  ;  the  sounds  are  commonly  listened  to  in  the 
natural  situation  of  the  apex,  and  not  in  the  neighbourhood  of  the 
nipple  or  fourth  rib,  whither  it  has  been  carried  by  the  disease. 
Agglutination  of  the  pericardial  surfaces,  on  the  contrary,  brings 
the  sounds  nearer  than  natural  to  the  ear ;  if  not  precisely  at  their 
maximum  points,  beyond  these.  Enlargement  of  the  heart, 
sufficient  to  push  away  the  left  lung,  will  have  a  similar  effect. 
The  first  is  more  affected  by  these  changes  than  the  second 
sound. 

418.  The  quality,  and  with  this  the  pitch,  of  the  heart's 
sounds  is  subject  to  serious  modifications.  The  first  becomes 
dull,  muffled,  toneless,  and  in  some  cases  almost  null,  at  the 
apex,  where  dense  hypertrophy  is  conjoined  with  a  thickened 
inelastic  condition  of  the  auricular  valves.  On  the  other  hand, 
where  the  ventricular  walls  are  thin  and  the  valves  natural,  the 
first  sound  becomes  more  or  less  clear,  flapping,  or  clicking, 
with  raised  pitch ;  if  those  walls  be  in  a  state  of  eccentric 
hypertrophy,  and  the  valves  somewhat  thickened,  the  sound 
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assumes  a  clanging  character.  At  least,  these  statements  are 
in  accordance  with  the  mfijority  of  results ;  but  exceptions, 
explicable,  perhaps,  sometimes  by  the  state  of  the  heart'j 
texture, — in  others  inexplicable, — pretty  frequently  occur.  It 
would  be  difficult  to  describe  or  explain,  for  instance,  the 
varieties  of  quality  found  in  the  first  sound  of  soft,  flabby,  fatty 
hearts,  with  healthy,  or  nearly  healthy,  valves.  Clearness  and 
elevation  of  pitch  depend,  as  a  rule,  either  on  thinness  of  the 
muscular  walls,  or  on  predominance  of  the  valvular  element  of 
the  sound. 

The  first  sound  sometimes  possesses  a  peculiar  full-toned 
quality,  without  the  least  sharpness,  while  it  is  strongly 
accentuated  at  the  commencement,  and  commonly  prolonged  : 
the  nearest  articulate  symbol  of  the  two  sounds,  under  these 
circumstances,  appears  to  be  Voom-tup,  pronounced  with  strong 
emphasis  on  the  h.  I  have  observed  this  peculiarity  in  cases 
of  eccentric  hypertrophy  of  the  left  ventricle, — but  without 
ascertaining  the  special  condition  on  which  it  depends. 

The  quality  of  the  first  sound  at  the  apex  is  sometimes 
sharply  knocking;  but  with  care  this  knocking  quality  is 
separated  by  the  ear  from  the  true  heart-sound,  and  obviously 
depends  on  the  impulse  of  the  apex  against  the  side, — but  not 
necessarily  against '  the  inferior  border  of  the  fifth  rib,  as 
imagined  by  Dr.  Hope.  Knocking  impulsive  sound  cannot  be 
called  an  essential  or  even  habitual  attendant  on  any  particular 
disease  of  the  heart ;  nervous  palpitation,  especially  if  the 
edge  of  the  lung  be  by  some  disease  of  its  own  carried 
unduly  towards  the  left,  will  readily  produce  it  in  a  healthy 
organ.  Thin-walled  ixsonant  chests  supply  it  with  greater 
ease  than  others  ;  and  morbid  imluration  of  the  heart's  apex, 
or  calcification  of  the  pericardium,  will  aid  in  intensifying  it. 
The  heaving  and  steadily  pushing  character  of  the  impulse  in 
simple  hypertrophy  prevents  its  occurrence  in  that  disease: 
eccentric  hypertrophy  is  the  form  of  enlargement  it  most 
frequently  accompanies. 
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419.  The  first  sound  is  sometimes  slightly  rough,  and 
approaching  in  quality  to  a  murmur  at  the  apex ;  it  is,  in 
fact,  murnmr-Uke,  without  being  actually  converted  into  a 
murmur.*  This  may  be  {a)  a  persistent  condition,  observable 
week  after  week,  while  the  patient  remains  under  treatment ; 
or  (b)  a  temporary  state,  constantly  noticeable  for  a  few  days, 
and  then  disappearing ;  or  (c)  a  mere  transient  phenomenon, 
occm'ring  with  some,  absent  from  other,  beats  of  the  heart. 
In  the  first  case  {a),  it  has  appeared  to  me  referrible  to  an 
incipient  or  slight  amount  of  some  one  of  the  organic  conditions 
which,  cai'ried  further,  produce  a  perfect  systolic  murmur ;  or, 
probably,  sometimes  to  a  buzzing,  murmur-like  quality  in  the 
muscular  sound  itself,  produced  by  slow  contraction  of  the 
fibres,  or  some  special  alteration  of  their  texture.  The  second 
case  (6)  is  exemplified  by  some  excessively  rare  instances  of 
acute  rheumatism,  where  the  systolic  sound  at  the  left  apex, 
roughened  and  murmur-like  for  a  few  days  at  the  outset,  then 
loses  this  quality,  either  permanently,  or  to  resume  it  again  at  a 
later  period  in  a  more  decided  form.f  Passing  vascular  rough- 
ness of  the  mitral,  or  even  ventricular,  endocardium,  and 
imperfect  closm-e  of  that  valve  from  the  influence  of  irritation, 
suggest  themselves  as  possible  causes  of  the  phenomenon  ;  but 
anatomical  evidence  is  of  course  wanting  on  the  point.  In  the 
third  case  (c),  the  peculiarity  is  caused  either  by  coincidence 
of  the  respiratory  sound  with  that  of  the  heart,;};  or  by  rubbing 
of  the  apex  against  the  pericardium,  §  or  by  movement  of  air 
in  the   adjoining  lung-substance  produced   by  the  cardiac 

*  la  the  case  already  referred  to  [aotc,  p.  213],  when  the  contraction  of  the 
abdominal  muscles  occurred  in  a  slow  vermicular  manner,  the  sound  was  dis- 
tinctly of  murmur-liko  quality. 

+  James  Hayes,  U.  C.  H.,  Oct.  1850. 

X  It  is  sometimes  impossible  to  satisfy  oneself  on  this  point,  unless  by 
causing  the  patient  to  suspend  his  breathing. 

§  The  more  superficial  character  and  the  inHuenco  of  change  of  posture 
will  generally  distinguish  this  variety  from  a  true  murmur. 

L  3 
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impulse,  or  (by  far  the  most  important  cause,  because  the  most 
likely  to  lead  to  error)  by  a  tendency  to  reduplication  of  the 
first  sound. 

The  second  sound  at  the  base  is  rendered  dull,  and  compara-* 
tively  clanging,  by  fibro-fatty  thickening,  without  insufficiency, 
of  the  sygmoid  valves.    Diminished  elasticity  of  the  arterial 
walls  has  a  similar  effect. 

Like  the  first,  the  second  sound  may  be  murmur-like,  tempo- 
rarily or  permanently.  Very  trifling  insufficiency  will  probably 
thus  modify  its  quality ;  whether  marked  reticulation  of  the 
valves  will  suffice  for  the  purpose,  will  hereafter  be  discussed. 
The  most  common  cause  of  murmur-like  quality  in  this  sound 
is  a  tendency  to  reduplication. 

420.  The  natural  accentuation  of  the  sounds,  as  shown  in  a 
previous  page,  is  liable  to  numerous  perversions;  but  as  the 
accent  falls  on  whichever  sound  is  intensified,  and  mainly  at 
the  spot  of  intensification,  repetition  may  be  saved  by  referring 
the  reader  to  the  paragraphs  on  augmented  intensity.  When 
the  heart  is  weak  and  flabby  from  organic  change,  or  from 
want  of  tone,  there  may  be  a  total  deficiency  of  accent  on 
either  sound  at  the  apex;*  the  sounds  resemble  those  of  a 
vibrating  pendulum. 

431.  Like  the  sounds,  the  silences  vary  in  disease  in  relative 
duration.  The  first,  or  post-systolic,  silence  is  lengthened  by 
deficient  elasticity  of  the  arterial  walls,  whereby  the  recoil  of 
the  blood  on  the  valves  is  sluggishly  effected  ;  so,  too,  whenever 
the  first  sound  is  disproportionately  shortened,  the  first  silence 
is  lengthened.  The  first  silence  is  normally  so  short,  that  it  is 
difficult  to  appreciate  its  decrease. 

The  second,  or  post-diastolic,  silence  is  lengthened  in  cases 
of  advanced  constriction  of  the  mitral  orifice ;  the  process  of 
fining  the  ventricle  is  laborious  and  slow,  and  hence  the  systole 

*  The  second  sound  is,  in  certain  rare  rases  of  mitral  regtirgitation,  so 
intensified  that  tlic  accent  falls  on  it,  even  when  ausciiltcd  at  the  apex. 
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lags,  as  it  were,  behind  its  time.  When  the  circulation  is 
greatly  slackened,  the  second  silence  is  generally  disproportion- 
ately prolonged. 

423.  The  relationship  of  the  sounds  of  the  heart  to  the 
pulse  varies  in  disease.  In  the  normal  state,  the  first  sound  is 
apparently  synchronous  with  the  diastole  of  the  arch  of  the 
aorta,  the" pulmonary,  carotid,  and  subclavian  arteries;  thence- 
forth, the  further  the  vessel  from  the  heart,  the  more  distinct  is 
the  interval  between  the  systolic  sound  of  that  organ  and  the 
arterial  diastole.  It  is  difficult  to  determine  the  possible  length 
of  interval  consistent  with  health  :  but  it  may  be  affirmed,  that 
if  the  diastole  of  the  most  distant  vessels,  as  the  posterior  tibial 
and  dorsal  artery  of  the  foot,  is  so  much  retarded  as  to  become 
synchronous  with  the  second  sound,  the  state  is  morbid.  This 
retardation,  which  was  first  noticed  by  Dr.  Henderson  as  an 
attendant  on  insufficiency  of  the  aortic  valves,  may  with  care 
be  detected  in  many,  but  unquestionably  not  in  all,  cases  of 
th?it  disease.  Possibly  where  no  morbid  retardation  can  be 
discovered,  the  failure  may  depend,  not  on  its  absence,  but  on 
its  being  carried  to  such  extremes,  that  the  arterial  pulse 
produced  by  one  cardiac  systole  is  nearly  synchronous  with  the 
next.  The  only  fact,  however,  I  know  of,  supporting  this  idea, 
is,  that  it  is  in  extreme  cases  of  aortic  regurgitation  that  the 
pulse  seems  occasionally  to  stand  in  normal  relationship  of  time 
to  the  heart's  systole.  The  same  sign  exists  in  attenuated 
dilatation  of  the  left  ventricle  also.  Again,  in  health,  the 
frequency  of  the  pulse  and  the  length  of  the  systolic  sound  vary 
inversely  as  each  other  :  a  frequent  pulse  is  the  index  of  a  short 
first  sound,  and  vice  versa.  The  same  relationship  holds  good 
in  some  morbid  states ;  for  example,  in  anaemia  and  in  the 
re-action  after  haemorrhage.  It  is,  on  the  other  hand,  occasionally 
perverted  ;  the  pulse  may  be  infrequent,  and  the  systolic  sound 
short :  in  fatty  degeneration,  and  in  simple  flabby  softening  of 
the  heart,  this  perversion  may  sometimes  be  noticed. 

423.  The  sounds  of  the  heart  are  sometimes  suspended  for  the 


228     PHYSICAL  EXAMINATION  OF  THE  HEART. 


precise  lengtli  of  time  occupied  by  an  ordinary  revolution  of  the 
organ  :  they  are  said  then  to  iniermit.  Not  uncommonly  such 
intermission  recurs  with  considerable  regularity  ;  that  is,  after  a 
fixed  number  of  regular  beats.  Sometimes  the  systolic  sound* 
seems  to  anticipate,  sometimes,  on  the  contrary,  to  Imitate  at, 
the  proper  moment  of  its  occurrence, — changes  of  rhythm  closely 
connected  with  shortening  or  prolongation  of  the  second  silence. 
Sometimes  a  series  of  feeble  and  rapidly  succeeding  sounds 
follows  others  comparatively  loud,  slow,  and  deliberate;  and 
there  may  be  a  certain  uniformity  in  the  number  of  each  kind, 
and  in  the  periods  of  their  recurrence.  Or  the  irregularity  of 
the  sounds  may  be  complete,  both  in  intensity  and  in  rhythm, 
no  two  revolutions  corresponding  to  each  other  in  either 
character :  there  ceases  to  be  any  semblance  of  order  in 
disorder.  This  excessive  perversion  exists  in  highly  marked 
mitral  contraction  and  regurgitation,  in  extreme  softening,  fatty 
infiltration,  acute  destruction  of  a  portion  of  a  valve,  or  of 
chordae  tendinese,  rupture  of  these  structures,  formation  of 
fibrinous  coagula  within  the  heart,  and  in  a  smtill  proportion 
of  cases  of  pericarditic  effusion. 

424.  The  natural  correspondence  in  the  number  and  time  of 
cardiac  systoles  and  arterial  pulsations  is  habitually  maintained, 
even  when  the  rhythm  of  the  heart's  contractions  is  thus 
variously  altered.  If  the  left  ventricle  intermits,  or  anticipates, 
or  hesitates,  or  becomes  wholly  irregular  in  its  contractions,  a 
precisely  similar  change  occurs  in  the  arterial  pulses:  the 
impulses  of  the  connected  tubes  are  the  counterparts  of  those 
of  the  central  organ.  But,  on  the  other  hand,  there  may  be  a 
failure  of  this  correspondence,  not  only  when  the  heart's  con- 
tractions are  thus  abnormal  in  rhythm,  but  even  when  they  are 
in  this  respect  normal.  Thus  two  revolutions  of  the  heart  may 
correspond  to  a  single  radial  pulse,  the  cardiac  action  and  the 
pulse  being  perfectly  regular  in  force  and  rhythm  ;  or  the  pulse 
may  be  perfectly  regular,  and  the  heart's  successive  systoles 
somewhat  unequal  in  force  and  duration,  as  in  a  case  formerly 
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recorded,*  Avliere  eighty-eiglit  systolic  contractions  produced 
forty-four  radial  pulsations.  Here  the  rhythm  of  each  pair  of 
beats  of  the  heart  might  be  represented  thus : — Systole  =  5, 
diastole  =  3;  systole  =  9,  diastole  =  4.  It  was  the  first  of  the 
two  systoles  that  failed  to  affect  the  pulse  at  the  wrist ;  and  as 
there  was  no  evidence  of  aortic  or  mitral  disease,  but  merely  of 
flabby  enlargement,  that  systole  may  have  been  simply  too  weak 
to  influence  the  distant  vessels  :  the  state  was  of  temporary 
duration.  I  have  observed  a  similar  condition,  persistent,  but 
of  less  regular  type,  in  cases  of  extreme  contraction  of  the 
mitral  orifice  :  under  these  circumstances,  doubtless  the  systole 
occasionally  takes  place  before  the  ventricle  is  supplied  with 
blood  to  propel. 

Again,  in  certain  cases  of  utter  iiTcgularity  of  the  sounds, 
there  may  be  no  traceable  accordance  between  them  and  the 
force  or  rhythm  of  the  pulse.  This  is,  perhaps,  best  observable 
where  the  irregularity  comes  on  suddenly  from  rupture  of  a 
valve,  or  accumulation  of  coagula  in  the  cavities :  but  is 
occasionally  met  with  in  all  the  diseased  states  productive  of 
irregularity. 

425.  The  number  of  sounds  attending  each  beat  of  the  heart 
may  vary,  the  arterial  pulse  holding  its  natural  relationship  to 
the  systole.  A  single  sound  only  may  be  heard,  and  this  may 
be  the  first  or  the  second  ;  whichever  sound  be  deficient  in  any 
particular  spot,  it  may,  or  may  not,  be  audible  at  some  other  part 
of  the  cardiac  region.  The  first  sound  may  be  quasi-deficient  at 
the  left  apex,  when  the  conditions,  already  described  as  weakening 
it,  are  carried  to  extremes ;  but  it  will  then  be  found  at  the 
right  apex,  and  at  the  base.  So,  again,  the  second  sound  may 
be  quasi- deficient  at  the  base  from  excessive  feebleness,  or  from 
being  covered  by  a  prolonged  systolic  sound,  or  systolic  murmur  : 
but  in  the  first  case,  excitement  of  the  heart,  increasing  the 
energy  of  its  contractions,  wiU  invigorate  the  sound,  and  in  the 


*  Clin.  Lect.,  loc.  cit.  p.  443. 
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second  case,  the  sound  will  be  heard  at  the  right  apex.  Absolute 
deficiency  of  either  sound,  or  of  a  murmur  taking  its  place,  has 
never  fallen  under  my  observation ;  in  other  words,  neither 
systole  nor  diastole  has  ever  been,  in  my  experience,  absolutely., 
noiseless  over  the  entire  cardiac  region. 

426.  The  systoKc  or  diastolic  sound,  or  both  of  them,  instead 
of  being  single  may  be  double  ;  the  affected  sound  is  then  said 
to  be  cleft,  doubled  or  reduplicated.  The  phenomenon  is  far 
from  uncommon  in  some  of  its  forms. 

Such  slight  accentuation  as  exists  falls  usually  on  the  first  of 
the  three  or  four  sounds ;  their  pitch  is  sometimes  distinctly 
different.  Eeduplication  existing  at  one  spot  may  be  audible 
elsewhere,  or  limited  to  that  spot.  The  forms  of  reduplication, 
which  have  fallen  under  my  notice,  are  the  following : — 

First  sound. — Double  at  the  left  apes  {uhhup-dup),  at  the  same  time  single 
or  double  at  the  right  apex,  and  single,*  or,  more  commonly,  double,  at  the 
base. 

First  sound. — Double  at  the  riglit  apex  (fipptip-tup),  single  at  the  left 
apex  and  at  the  base. 

First  soimd. — Perfectly  doubled  at  the  base,  imperfectly  so  at  the  tricuspid 
apex,  single  at  the  mitral  apex.-f* 

First  sound. — Double  at  the  base,  or  at  the  apex,  while  the  secoud  sound 
is  conversely  double  at  the  apex  or  the  base. 

Second  sound. —  Double  at  the  base  (the  most  common  of  the  series),  very 
generally  single  at  the  apex ;  the  reduplication  audible  or  inaudible  at  the 
pulmonary  and  aortic  cartilages,  or  at  either  singly. 

Second  sound. — Constantly  double  at  the  tricuspid  apex,  and  single  at  the 
base  and  left  apex  ;  J  or,  while  constantly  double  at  the  tricuspid  apex, 
occasionally  so  at  the  base.§ 

First  and  second  sounds. — Both  reduplicate  (upplip-turrUp).  This  is 
very  rare,  is  more  frequent  at  the  left  apex  than  elsewhere,  and  has  never 
appeared  to  me  audible  at  all  parts  of  the  heart's  .area. 


*  Bowry,  U.  C.  H.,  Males,  vol.  vii.  p.  259. 

t  Brnnchley,  U.  C.  H.,  Females,  vol.  ix.  p.  94. 

t  J.  H.iycs,  U.  C.  H.,  Males.    Oct.  17,  1850. 

§  W.  Hodson,  U.  C.  H.,  Males,  voL  ix.  pp.  65,  66. 
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Eeduplicatioa  may  cliange  from  one  sound  to  another.* 
Doubling  of  the  second  sound  at  the  base  may  be  arrested  by 
deep  inspii-ation ;  or  the  second  sound  at  the'pulmonary  cartilage, 
single  in  expiration,  may  be  most  distinctly  split  into  two 
at  the  end  of  inspiration.!  Sometimes,  again,  a  tendency  to 
reduplication  exists  without  the  sound  being  actually  double  ; 
this  state  of  things  prolongs,  and  may  give  a  murmur-like 
quality  to,  the  affected  sound. 

437.  The  essential  cause  of  these  various  reduplications  seems 
to  be  a  want  of  synchronism  between  the  actions  of  the  two  sides 
of  the  heart.  If  tlie  facihty  with  which  the  two  ventricles  fill 
with  blood  be  unequal,  they  will  probably  differ  somewhat  in 
their  time  of  contraction ;  certain  conditions  of  the  auriculo- 
ventricular  valves  may  bring  their  closure  on  either  side,  as  it 
were,  behind  time ;  the  production  of  a  double  systolic  sound  at 
the  apex  becomes  thus  readily  intelligible:  but  the  fact  that  such 
reduplication  may  be  audible  at  one  apex  only,  and  perfectly 
inaudible  at  the  base,  is  far  from  being  easily  explicable.  It 
appears,  too,  from  a  case  observed  by  M.  Charcelay,J  that  the 
contraction  of  the  auricles,  when  highly  hypertrophous,  may 
become  sonorous,  and  so  double  the  first  sound ;  but  it  is 
scarcely  necessary  to  add,  that  such  mechanism  is  of  singular 
rarity ;  nor  does  it  appear  probable  that  the  characters  of  the 
reduplicate  sound  could,  under  the  circumstances,  resemble 
those  ordinarily  met  with.§  A  simulated  reduplication  of 
the  first  sound  may  sometimes  be  produced  by  the  knock 
of  the  heart  against  the  side ;  but  the  least-practised  ear 

*  Brancliley,  U.  C.  H.,  Females,  vol.  ix.  p.  146.  "  At  base  first  sound 
double,  when  first  listened  to ;  witbin  two  minutes  the  second  reduplicated  : 
no  doubling  of  cither  sound  at  left  apex  during  examination." 

t  S.  Roberts,  U.  C.  H.,  Females,  vol.  v.  p.  220. 

%  Archives  gdn^rales  de  Medicine,  1838,  p.  393. 

§  I  have  known  an  hypertrophous  loft  auricle  produce  a  distinct,  even  loud 
hnoching  sound  at  the  third  loft  cartilage. — Fred.  Smith,  U.  C.  H.,  Males, 
vol.  V.  pp.  297-8,  Nov.  1850. 
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will  readily  distinguish  this  from  true  intra-cardiac  redupli- 
cation. 

Non-sj'nchronous  tightening  of  the  sygmoid  valves,  again, 
easily  explains  the  reduplication  of  the  second  sound  at  the 
base ;  and  may  itself  be  referred  to  unequal  elasticity  in  the 
coats  of  the  aorta  and  pulmonary  artery,  stiifness  of  either  set 
of  valves,  a  material  obstruction  in  the  way  of  their  closure,  or 
any  state  of  either  ventricle  rendering  it  slightly  tardy  in  the 
propulsion  of  its  blood  into  the  artery  beyond.  But  the  same 
difficulty  re-appears  in  accounting  for  the  limitation  of  the 
phenomenon  to  certain  points  of  the  cardiac  region. 

428.  In  regard  of  diagnosis,  it  must  be  confessed,  these 
reduplications  are  almost  insignificant  in  the  present  state  of 
knowledge.  And  for  the  following  reasons  : — ^reduplication  is 
never,  as  far  as  I  have  observed,  permanent  and  invariable ;  it 
occurs  most  commonly  in  hearts  either  healthy  or  temporarily 
disordered  in  function  only :  less  commonly  in  cases  of  slight 
organic  affection ;  and  with  least  frequency  when  serious 
valvular  disease  exists  ;*  it  is  not  connected,  as  a  rule,  with 
any  particular  form  of  disease  ;  it  comes  and  goes  in  the  com'se 
of  a  few  beats  of  the  heart ;  sometimes  disappears  on  change  of 
posture,  and  is  affected  even  by  the  act  of  respiration.  The  real 
interest  of  reduplications  arises  out  of  their  bearing  on  the  theory 
of  the  heart's  sounds, — a  fact  of  which  the  following  illustrations 
are  sufficient  evidence. 

The  second  sound  may  be  continuously  doubled  at  the  base, 
and  perfectly  pure  and  single  at  the  apex.  How  is  this 
explicable  on  the  simple  sygmoid  theory  of  the  second  sound  ?  A 
double  sound  does  not  become  single  by  conduction  over  so 
short  a  space. 

The  first  sound  may  be  single  at  the  left  apex  and  at  the 
base,  while  it  is  distinctly  reduplicate  at  the  right  apex.  Here 

•  It  is  fair  to  observe,  however,  that  the  c.\istcncc  of  murmurs  in  such  cases 
may  be  the  real  cause  of  rcdiiplication  not  occuriing,  or  not  being  licard. 
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'  the  ventricular  and  arterial  portions  of  tbe  first  sound  seem  to 
"  be  separated  on  the  right  side  of  the  heart.* 

The  second  sound  may  be  double  at  the  base,  and  single  at 

the  aortic,  double  at  the  pulmonary,  cartilage  or  vice  versa  : 

This  cannot  arise  from  want  of  synchronism  of  the  two  sets  of 

valves,  but  of  the  three  divisions  of  one  set. 

The  second  sound  may  be  single  at  the  base  and  double  at 
I  the  left  apex ;  now,  according  to  the  pure  sygmoid  theory,  the 

arterial  valves  are  the  sole  source  of  the  second  sound  :  how  come 

the  two  sets  to  divide  their  compound  sound  at  the  apex  ? 

Splitting  into  two,  as  a  result  of  conduction  from  the  base  to 
I  the  apex  by  ventricles  of  different  conducting  powers,  cannot 
!  be  admitted  ;  for  the  reduplication  may  be  present  at  the  left 
;  apex  only,  absent  at  the  right.    This  is  the  strongest  fact, 

I  know  of,  in  favour  of  the  second  sound  being  in  some  cases 
!  partly  of  ventricular  origin. 

429.  II.  Adventitious  Sounds  or  Murmurs.  —  Sounds  of 
.•adventitious  origin  and  properties  produced  either  within  or 
I  on  the  surface  of  the  heart,  are  termed  Murmurs  ;  according 
I  to  their  seat  of  production,  they  are  divided  into  Endocardial 
I  and  Pericardial. 

ENDOCARDIAL  MUEMUES. 

430.  The  special  character  of  all  endocardial  murmurs  is, 
I  more  or  less,  blowing.  Their  quality  varies  extremely,  and 
;they  may  be  called  simply  blowing,  grating,  filing,  rasping, 
s  sawing,  whistling,  or  cooing,  according  to  their  greater  or 
!  less  similarity  to  these  sounds.  The  simple  blowing  murmur, 
t  though  itself  presenting  different  degrees  of  liarshness,  is  always 
!>soft  in  comparison  with  the  filing,  grating,  rasping,  and  sawing 
r  varieties.  In  some  cases  they  are  tones,  capable  of  musical 
n notation.  Endocardial  murmurs  rarely  become  audible  to  the 
ii individual  himseli"  [433];  they  may  in  some  instances  be  heard  at 

*  In  one  case  (James  Hayes,  U.  C.  H.,  Oct.  17,  1850)  where  this  form  of 
^reduplication  was  well  marked,  pericardial  adhesions  had  recently  formed. 
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short  distances  from  the  chest.*  They  are  essentially  inter- 
mittent ;  and,  no  matter  what  its  duration  be  in  relation  to  the 
heart's  contractions,  a  single  murmur  is  never  sustained  con- 
tinuously, either  in  a  uniform  or  remittent  manner,  through  a 
series  of  beats.  In  point  of  absolute  duration,  they  vary  from  a 
scarcely  appreciable  moment  to  two  or  three  seconds :  the  latter 
amount  of  prolongation  can  only  occur  where  the  physical 
conditions  are  at  once  peculiarly  favourable  for  sustainment  of 
sound,  and  the  action  of  the  heart  extremely  slow.  Then-  pitch 
varies  by  several  notes,  the  lowest  being,  perhaps,  represented 
by  the  whispered  word  who,  the  highest  by  ««;  intermediate 
notes  may  be  represented  by  whispering  the  word  aice  by 
inspii'ation,  and  the  letter  r,  with  various  degrees  of  closeness 
of  the  isthmus  of  the  throat :  these  are  the  suggestions  of 
Dr.  Hope.  In  point  of  apparent  distance  from  ilie  surface,  they 
vary  also  :  so  deep,  in  some  cases,  as  obviously  to  be  weakened 
by  distance ;  in  others,  they  seem  to  originate  directly  under 
the  integuments.  The  spots  of  maximum  force  of  individual 
murmurs,  the  position  of  the  heart  being  normal,  are  four, — 
a  few  lines  above  the  left  apex ;  just  above  the  ensiform  cartOage ; 
at  mid-sternum,  on  the  level  of  the  third  interspace  ;  and  at  the 
junction  of  the  thii-d  left  cartilage  with  the  sternum.  But  these 
points  of  maximum  force  are  liable  to  change,  both  from  various 
mal-positions  of  the  heart,  and  from  alteration  in  the  conducting 
qualities  of  the  materials  around  it ;  the  laws  of  transmission 
are  then  the  same  as  in  the  case  of  the  healthy  sounds :  a 
special  cause,  the  direction  of  the  current  of  blood,  will  be 
considered  hereafter.  An  endocardial  murmur  once  developed 
is  habitually  persistent,  and  attends  every  beat  of  the  heart : 
however,  weak  systoles  may  fail  to  produce  a  murmur  well 
marked  with  strong  ones,  tendency  to  syncope,  general  debility, 
and  collapse,  and  the  approach  of  death  may  prevent  its  produc- 

*  I  have  only  once  to  my  recollection  met  \vitli  this.  In  a  case  of  cyanosis 
occurring  in  a  cliild  about  six  years  old,  a  systolic  rough  blowing  murmur 
could  bo  heard  at  a  distance  of  an  inch  or  a  little  more  from  the  surface. 
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tion;  and  sometimes  (for  instance  when  the  cause  of  the  murmur 
IS  pressure  on  an  arterial  orifice  by  a  tumor)  certain  postures 
may  annul  a  murmur  completely.  Murmurs  habitually  attain  a 
higher  type  of  harshness  the  longer  they  exist,  though  a  fall  in 
pitch  often  takes  place. 

430.  *  The  rhythm  of  murmurs  may  be  considered  in  respect  of 
I  the  heart's  contractions  and  of  the  heart's  sounds.  In  respect  of 
I  the  former,  they  are  said  to  be  systolic  and  diastolic ;  in  respect 

'  of  the  latter,  synchronous  with  the  first  or  second  sounds. 
But  they  are  not  necessarily  synclironous  with  either  systole  or 
.  diastole.  They  may  be  pre-systolic,  systolic,  and  post-systoUc  ; 
)  pre-diastolic,  diastolic,  and  post-diastolic  :  they  may  occupy  a 
1  portion  only  of  either  time ;  or  fill  this  and  the  succeeding  sUence, 
I  and  encroach  upon  the  succeeding  sound, — as  is  common  with 
:  systolic,  rare  with  diastolic,  murmurs.  This  arrangement  is 
'  doubtless  open  to  the  charge  of  byper-division ;  but  as  it 
■positively  has  its  foundation  in  correct  clinical  observation,  it 

■  ought  to  be  kept  in  view,  although  for  ordinary  purposes  the 
i  simpler  one  is  quite  sufiicient :  there  can  be  little  doubt  that 

many  of  the  alleged  faQui-es  of  the  rules  for  valvular  diagnosis 
;  ai'e  traceable  to  inattention  to  these  subdivisions  of  systoUc  and 
I  diastolic  time.    But  murmurs  are  further  divisible  in  respect  of 
;  rhythm  :  whether  systolic  or  diastolic,  they  may  occur  in  the 
direction  of  the  current  of  blood,  or  against  it.  Thus  the  systole 
of  the  left  ventricle  may  produce  a  murmur  at  the  aortic  orifice 
with  the  cmrrent,  or  at  the  mitral  orifice  against  it :  hence  a 
division  of  murmurs  into  direct  and  indii-ect, — which  are  also 
severally  called,  from  their  common  causes,  murmurs  from 
constriction  and  from  insufficiency  of  valves  or  regurgitation. 

431.  The  effect  of  murmurs  on  the  sounds  varies.  A  murmur 
!  may  simply  render  a  synchi-onous  heart-sound  obscure,  at  its 

commencement,  at  its  close,  or  throughout  its  entire  duration ; 

■  or  it  may  completely  mask  this  by  its  intensity,  and  even 
!  similarly  affect  the  succeeding  sound ;  or  it  may  prevent  the 
1  natural  heart-sound  from  being  formed.    Thus  at  the  left 
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apex  a  systolic  murmur  may  completely  drown  a  systolic 
sound,  which  is  readily  audible  at  the  right  apex  and  at  the 
base.  The  systolic  sound  is  not  masked  there,  but  really 
deficient,  when  both  auricular  orifices  are  not  in  a  condition 
to  produce  natural  sound,  but  murmur  alone,  and  the  arterial, 
or  basic,  portion  of  the  first  sound  is  feeble,  or  itself  converted 
into  a  murmur. 

When,  as  is  very  common,  both  murmur  and  sound  are 
distinguishable  coetaneously,  the  state  may  be  called  one  of 
pseudo-reduplication.  But  true  reduplication  of  a  murmur  is 
so  excessively  rare,  that  I  remember  to  have  met  with  but  two 
examples  of  the  fact :  one,  basic  and  diastolic,  must  have  been 
in  the  aorta  alone,  for  the  pulmonary  artery  was  unaffected: 
of  the  other,  systolic  at  the  left  apex,  I  had  no  opportunity  of 
examining  the  mechanism ; — it  might  have  been  mitral  and 
tricuspid  together,  or  it  might  have  depended  on  co-existing 
deep-seated  venous  hum, — in  which  case,  of  course,  it  was  a  false 
reduplication  ouly.  I  once  heard  a  post-diastolic  basic  murmur 
and  sound  in  a  rheumatic  woman,  in  whom  the  doubling  appeared 
to  arise  in  consequence  of  the  set  of  sygmoid  valves,  which  gave 
the  murmur,  acting  after  the  set  which  gave  the  sound. 

433.  Some  murmurs  are  unaffected,  others  affected  more  or 
less  seriously,  by  the  posture  of  the  patient.  A  systolic  murmur 
limited  to  the  left  apex,  and  higlily  marked  in  the  sitting  or 
erect,  may  totally  disappear  in  the  supine  posture,  instantly 
re-appearing  when  the  patient  again  sits  up.  Basic  systolic 
auEemic  murmur  will  often  cease  in  the  erect  to  return  in  the 
lying  posture.  Systolic  murmur,  strongest  at  the  left  apex,  and 
powerfully  marked  in  recumbency,  may  disappear  in  the  erect 
posture,  remain  inaudible  for  several  beats  after  the  patient 
has  again  lain  down,  and  very  gradually  recover  its  previous 
intensity.* 

*  Constable,  U.  C.  H.,  Females,  vol.  ix.  p.  96.  Here  the  patient  mtf 
spanoimic,  the  aortio  valves  slightly  diseased,  the  mitral  not  obviously 
unsound, — but  whether  regurgitation  might  or  might  not  have  occurred  during 
life  is  matter  of  doubt. 
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Is  this  changeableness  of  a  murmur  proof  of  its  inorganic 
fnature  P    My  experience  would  support  the  negative. 

433.  Patients,  the  subjects  either  of  organic  or  functional 
ccardiac  disease,  will  occasionally  describe  noises,  referred  by 
tthem  to  the  heart,  and  in  which  the  physician  at  once  recognises 
tthe  characters  of  murmurs.  Under  these  circumstances  I  have 
sactually  known  endocardial  murmurs  exist  of  two  kinds  :  systolic 
sat  the  base,  and  systolic  at  the  left  apex.  In  the  former  of  these 
(cases  the  explanation  seems  eaey ;  the  mui'mur,  transmitted  along 
tthe  aorta,  reached  the  carotids.  But  in  the  latter  case  of  mitral 
rregurgitation,  the  explanation  is  not  so  readily  forthcoming.  In 
cone  instance  of  the  kind,  where  there  were  neither  carotid  whiff 
I  nor  jugular  hum,  but  the  mitral  murmur  was  strongly  reinforced 
Iby  a  flatulent  stomach,  I  cannot  refuse  to  believe  that  the  patient 
.-actually  heard  that  murmur,  as  she  desci'ibed  its  characters 
!  accurately,  and,  her  heart  never  having  been  physically  examined, 
1  until  she  was  seen  by  myself,  she  could  not,  as  it  were,  have 
1  learned  her  lesson  from  others. 

434.  When  endocardial  murmurs  have  existed  during  life, 
i  structural  changes  to  explain  them  are  found,  or  are  not  found, 
J  after  death  :  hence  their  division  into  organic  and  inorganic. 

435.  (a)  Organic  Imdocardial  murmurs  are  essentially  con-  - 
'  nected  with  such  alterations  of  the  orifices  or  of  the  valves,  as, 
while  they  lead  to  constriction  or  imperfect  closure  of  the 

■  orifices,  cause  unnatural  friction  between  the  blood  and  surfaces. 
The  chief  of  these  alterations  are  :  simple  constriction,  or  con- 

:  striction  with  thickening,  hardness,  rigidity,  calcification,  warty 
'  or  other  excrescences  from,  or  even  simple  inflammatory  loss  of 
polish  and  roughness  of,  the  valves; — simple  insufficiency  of 
the  valves  to  close  a  widened  orifice,  themselves  not  having 
grown  pari  passu  with  the  widening,  or  such  insufificiency 

■  depending  on  the  various  diseases  of  the  valves  just  enumerated, 
I  or  depending  on  shortening  and  thickening  of  the  cliordse 
t  tendinese,  or  on  atrophy  or  contraction  of  the  columnsG  cariiea;, 

or  on  puckering  of  valves,  or  adhesion  of  the  divisions  of  a 
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valve  inter  se,  or  to  the  adjacent  surface ; — excrescences  or  other 
thickening  or  calcification  of  the  valves,  without  either  insuf- 
ficiency or  constriction ; — attacliment  of  a  iendmous  cord  in  a 
wrong  situation,  whereby  it  is  thrown  directly  across  the  blood- 
current  ; — or  unnatural  communicaiion  between  the  difiFerent  com- 
partments of  the  heart,  or  between  these  and  the  arteries  or 
some  adventitious  cavity.  Besides,  without  distinct  alteration 
of  the  orifices  or  valves,  mere  vascular  roughness  of  the  ven- 
tricular endocardium  probably  suffices  to  affect  the  purity  of  ' 
the  sounds,  when  the  current  bears,  especially  towards  the 
artei'ial  orifices,  on  such  a  roughened  spot.  Coagula  among 
the  columnse,  or  a  polypoid  body  hanging  from  the  neighbour- 
hood of  the  valves,  wiU  have  a  similar  effect. 

Physically  speaking,  then,  there  appear  pure  constrictions  of 
natural  orifices,  pure  icidenings  of  orifices,  and  pure  roughness 
of  surfaces,  to  explain  the  ordinary  mechanism  of  organic 
cardiac  murmurs.  Now  pure  constriction  and  pure  roughness 
are  positively  capable  of  producing  murmur  :  this  is  matter  of 
experimental  demonstration ;  by  pressing  with  the  stethoscope 
on  an  artery,  we  convert  the  dull  fiUip-like  natural  sound  of  the 
vessel  into  a  whiffing  murmur.  But  how  can  pure  widening  of  ' 
an  orifice  produce  murmur  ?  In  the  case  of  the  tricuspid  and  , 
mitral  orifices,  the  regurgitation  from  such  a  physical  cause  may 
intelligibly  produce  murmur  by  the  collision  of  direct  and 
indirect  blood-currents  coming  from  and  going  back  into  the 
auricle :  in  the  case  of  a  direct  current  through  a  simply  widened 
aortic  orifice,  the  rippling  of  the  stream,  produced  by  the 
change  of  calibre,  seems,  from  the  experiments  of  Dr.  Corrigan, 
sufficient,  if  that  current  be  strong,  to  produce  murmur. 

436.  Mere  alteration  in  the  direction  of  the  current,  of  a  kind 
to  throw  the  blood  obliquely  against,  instead  of  carrying  it 
directly  through  an  orifice,  wOl  theoretically  generate  murmur. 
Probably  this  divergence  of  the  stream  plays  a  part  in  many 
direct  valvular  murmurs :  and  as  dilatation  of  the  ventricles 
renders  them  more  spherical  and  less  convergent  to  their  artorial 
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outlets,  it  has  been  ui-ged  by  Dr.  Blackiston  and  others  that  such 
state  must  produce  murmur  if  hypertrophy  co-exist, — that 
murmur  actually  is  heard  frequently  under  the  circumstances, — 
and  that,  when  wanting,  its  deficiency  depends  on  the  muscular 
energy  being  impaired  by  disease.*  Hypertrophy  with  dilata- 
tion of  a  cavity,  if  its  arterial  outlet  remain  undUated,  puts 
that  outlet  relatively  in  a  state  of  coarctation  :  hence,  too,  may 
arise  a  murmur.  I  will  return  to  these  points  with  the  subject 
of  eccentric  hypertrophy. 

437.  It  was  suggested  by  M.  Martin-Solon  that  the  pressure  of 
the  heart  and  great  vessels  by  abundant  pericardial  efi"usion 
might  cause  mm-mur; — in  a  case  of  the  kind,  murmur,  well 
marked  in  recumbency,  disappeared  when  the  patient  stood  up.f 

438.  The  •properties  of  murmurs  vary  greatly  with  the 
conditions  of  the  fundamental  cause  producing  them,  and  even 
with  some  conditions  independent  of  this.  Thus  the  force, 
loudness,  or  intensity  of  a  murmur  increases  with  the  vicinity  of 
its  origin  to  the  surface, — the  density  and  hardness  of  the  heart 
itself,  and  of  the  textures  lying  between  the  heart  and  surface, 
— the  force  and  velocity  of  the  current, — the  amount  of  narrow- 
ing at  an  orifice, — and  the  volume  of  blood  propelled  thi'ough 
the  obstruction.  Excite  a  tranquil  heart,  and  a  murmur, 
previously,  almost  inaudible,  becomes  distinct ;  weaken  the 
energy  of  cardiac  contraction  by  digitalis  or  aconite,  and  the 
converse  result  follows.! 

The  quality  varies  with  the  character  of  the  surface  over 
which  the  blood  passes ; — harsh  and  rough,  if  the  surface  be 
sharply  uneven ;  soft,  if  smooth  and  merely  constricted.  But 

*  Murmurs  thus  generated  by  mis-direction  of  the  hlood-cwrrent  would 
really  belong  to  the  dynamic  species. 
•}•  Journal  Hebdomadaire,  ix.  457. 

J  In  a  woman  now  under  observation  (Emma  Powell,  U.  C.  H.,  Dec.  1850), 
the  systoles  are  so  unequal  in  force  that  while  some  give  a  strong  radial  pulse, 
others  produce  none;  the  strong  systoles  are  attended  with  systolic  basic 
murmur,  the  weak  ones  with  none. 
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this  influence  is  greatly  modified,  and  may  be  actually  reversed, 
by  changes  in  the  celerity  of  the  circulation.  The  qiiality  will 
also  be  materially  affected  by  the  condition  of  the  intervening 
structures  :  if  these  be  soft,  the  sound  will  be  softened  in 
quality ;  if  hard,  hardened.  A  musical  quality  is  sometimes 
given  when  prominent  spiculse,  of  vibratile  character,  project 
into  the  current ;  aud  also  when  rigid  vibratile  edges  bound  a 
narrow  chink-like  opening. 

The  duration  of  murmurs  will  increase  directly  as  the  extent 
of  surface  in  the  condition  to  afford  them,  the  amount  of 
diificulty  to  struggle  against,  the  quantity  of  blood,  and  the 
slowness  of  the  circulation.  If  the  structures  intervening 
between  the  seat  of  murmur  and  the  surface  be  imperfect 
conductors,  the  audible  sound  will  be  shortened, — its  termi- 
nation will  be  lost  through  imperfect  conduction. 

pitch  of  a  murmur  is  more  under  the  influence  of  the  size 
of  the  orifice  through  which  the  sonorous  stream  passes,  than 
anything  else :  the  smaller  the  orifice,  the  higher  the  pitch. 
But  it  is  also  raised  by  the  tension  of  the  walls  of  that  orifice, 
and  the  thinness  of  the  blood.  The  velocity  of  the  current  does 
not  influence  it.  Dr.  Blackiston  urges,  unless,  as  in  blowing 
with  a  flute,  the  harmonic  be  elicited  ;  but  unless  the  edges  of 
the  diseased  orifice  be  of  such  rigidity  as  to  simulate  the 
embouchure  of  the  flute,  it  appears  to  me  the  two  cases  are 
not  comparable. 

The  mere  distance  of  the  site  of  production  of  murmurs  from 
the  surface  can  in  theory  have  no  direct  influence  on  their 
pitch.  The  same  physical  and  dynamic  conditions  will  generate 
sounds  of  the  same  pitch,  whether  they  be  close  to,  or  as  far  as 
possible  from,  the  chest-wall. 

But  may  the  pitch  of  a  murmur  change  in  course  of  conduc- 
tion,— may  the  pitch  difl'er,  as  audible  at  different  parts  of  the 
parietes  of  the  chest  ?  To  whatever  distance  a  note  continues 
audible,  it  remains  (provided  no  intervening  change  of  medium 
occur)  the  same  note,  as  at  the  spot  of  its  generation.  But 
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however  clifRcult  to  understand,  it  does  appear  that  where 
variation- in  media  of  conduction  occurs,  change  of  pitch  is 
possible  [270  (2)];  and  as  matter  of  experience  I  am  persuaded 
that  such  change  may  be  observed  in  cardiac  murmurs.  It  is  not 
uncommon  to  find  the  murmur  of  aortic  regm'gitation  of  lower 
pitch  at  the  base,  than  at  the  tricuspid  apex :  it  rises  by 
conduction.* 

439.  Hence  it  appears  that  the  properties  of  a  murmur,  as 
caught  by  the  ear,  are  every  one  of  them,  singly,  of  complex 
mechanism, — and  herein  appears  an  easy  clue  to  the  absolute 
failure  of  all  clinical  attempts  to  establish  the  precise  amount 
and  character  of  the  organic  changes  in  a  set  of  valves  from  the 
consideration  of  any  one  property,  such  as  roughness,  of  the 
murmur  they'  generate.  Every  necessary  organic  condition  of  a 
harsh  murmur  may  be  present,  and  yet  the  resulting  murmur 
be  soft,  if  the  current  be  feeble, — nay  murmur  may  be  wholly 
deficient.f 

440.  (b.)  Inorganic  Endocardial  Murmurs. — Endocardial 
murmurs,  that  cannot  be  traced  to  any  organic  cause  after 
death,  or  that  disappear  so  completely  and  permanently  during 
life,  as  to  preclude  the  idea  of  structural  change  in  their 
production,  are  termed  inorganic.  They  are  divisible  into 
two  sub-classes — murmurs  originating  in  some  morbid  condi- 
tion of  the  blood  {hemic),  or  in  defective  action  of  the  heart 
(dynamic). 

441.  Hcemic  Cardiac  murmurs.  —  An  intra-cardiac  heemic 
murmur  is  of  moderate  or  very  slight  intensity,  commonly  of 

*  Flood,  U.  C.  H.,  Males,  vol.  vii.  p.  265.  Case  cf  highly  marked  aortic 
regurgitation  :  "  the  murmur  tailed  on  to  the  second  sound  is  higher  in  pitch 
at  the  cnsiform  cartilage  than  at  the  hase  .  .  .  passing  from  the  former  point 
towards  the  left  apex,  it  falls  in  pitch." 

+  I  have,  on  the  other  hand,  occasionally  known  a  murmur,  when  audible 
in  a  calm  state  of  the  circulation,  disappear  during  palpitation,  I  have  only 
observed  this  in  some  cases  of  mitral  regurgitation.  Can  it  depend  on  irregular 
i.ontraction  of  the  wall  of  the  ventricle  allowing  of  such  slight  and  feeble 
regurgitation  that  morbid  sound  cannot  be  generated  ? 
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medium  or  low  pitch,  short  or  moderately  prolonged,  of 
whiffing  quality,  very  easily  rendered  temporarily  harsh  by 
excitement  of  the  heart,  and  modified  in  intensity  by  certain 
changes  of  posture.  This  murmur  is,  as  far  as  I  liave  obsen'ed, 
invariably  basic  in  seat  and  systolic  in  time,  produced  at  the 
orifices  of  the  aorta  and  of  the  pulmonary  artery, — with  a  force 
at  each  proportional  to  the  power  of  its  communicating  ventricle; 
scarcely  conducted  along  the  aorta  at  all ;  frequently  audible, 
on  the  contrary,  at  the  second  left,  or  pulmonary  cartilage ; 
only  in  exceptional  cases  audible  below  the  nipple ;  and  never 
within  my  experience,  perceptible  as  far  as  the  left  apex.  The 
site  and  rhythm  of  hsemic  mui'murs,  excluding  all  those  of 
diastolic  time  and  of  seat  at  either  apex,  are  of  great  value  in 
their  distinction.  To  their  quality  and  pitch  I  attach  but 
moderate  importance ;  for  organic  murmurs  may  be  soft,  and 
inorganic  ones  are  not  very  unfrequently  rather  harsh ;  while 
the  latter  may  be  shrill,  whistling,  and  of  high  pitch,  and  the 
former  are  of  course  frequently  of  low  pitch.-  Unfortunately 
there  is  no  character  in  a  systolic  basic  blood-murmur  which 
positively  proves  its  natmx,  and  distinguishes  it,  under  all 
circumstances,  from  one  of  organic  source.  The  distinction  is 
often  rather  to  be  made  through  the  absence  or  presence  of 
venous  hum  (I  do  not  remember  ever  to  have  observed  an 
intra-cardiac  spanasmic  murmur  unattended  with  venous  hum) 
and  the  course  and  duration  of  the  phenomenon,  than  through 
its  own  immediate  characters  :  permanent  harshness  and  high 
pitch  are  never  associated  with  true  hsemic  murmur.  If 
arteries  be  the  seat,  extensively,  of  strong  blowing  murmur,  on 
which  the  pressure  of  the  stethoscope  can  have  no  influence,  as, 
for  example,  the  arch  of  the  aorta,  the  innominate  and  sub- 
clavian arteries,  a  co-existing  systolic  murmur  at  the  mid-sternal 
base  is,  in  part  at  least,  inorganic ;  but,  on  the  other  hand 
the  cfirdiac  murmur  may  be  truly  inorganic,  and  yet  the  arteries 
be  perfectly  free  from  abnormal  sonorousness. 

The  morbid  state  of  the  blood  most  frequently  associated  with 
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these  murmurs  is  spansemia, — whether  it  be  that  of  chlorosis, 
of  malaria,  of  starvation,  of  deficient  insolation,  of  hosmorrhage 
and  over-venesection,  of  carcinoma,  of  convalescence  from  acute 
diseases,  &c.  I  have  occasionaDy  observed  it  in  ura3mia;  so, 
again,  it  occasionally  occurs,  though  to  a  very  slight  amount,  in 
the  hypinosis  of  continued  fever  and  the  exanthemata,  and  in 
the  hj^erinosis  of  pneumonia  and  acute  rheumatism,  under 
circumstances  excluding  more  or  less  positively  its  dependence 
on  endocarditis.  It  has  been  affirmed  that  plethora,  rendering 
the  quantity  of  blood  too  great  for  the  cavities  of  the  heart, 
produces  murmur  within  the  organ  :  confirmation  of  the  state- 
ment is  wanting ;  more  especially  if  we  agree  with  those  chemists 
who  maintain  that  the  relative  quantity  of  red  corpuscles  is 
increased  in  plethora. 

The  mechanism  of  these  hsemic  murmurs  will  be  considered 
with  that  of  the  venous  class. 

442.  Dynamic  Cardiac  Murmurs. — Under  this  head  miu'murs 
occurring  in  the  heart,  through  some  abnormal  state  of  its 
action,  range  themselves.  Violent  excitement  of  the  organ, 
whether  it  act  merely  by  increasing  the  force  of  the  current,  or 
by  disturbing  its  direction,  occasionally  produces  for  the  time 
systolic  murmur  at  the  base.  I  have  observed  this  not  only  in 
hysterical  females,  who,  though  of  florid  countenance,  might, 
it  is  true,  have  been  shghtly  spansEmic,  but  in  males  with 
palpitating  heart.  If  the  organ  be  the  subject  of  dilated 
hypertrophy,  palpitation  is  sometimes,  but  certainly  not  always, 
attended  with  the  same  murmur.  In  hypertrophy  with  dilata- 
tion there  is  possibly,  we  have  seen,  another  dynamic  source 
of  systolic  murmur  :  from  the  altered  form  of  the  cavities  of  the 
ventricles,  their  contained  blood  is  probably  propelled  against 
the  edges  of  the  arterial  orifices,  instead  of  directly  through 
them  ;  and  this  misdirection  of  the  current  may,  very  possibly, 
generate  murmur. 

The  heart  may,  probably,  also  undergo  dynamic  changes 
interfering  with  the  closure  of  its  valves,  and  giving  rise  to 

M  2 


244     PHYSICAL  EXAMINATION  OP  THE  HEART. 


murmurs  of  the  regurgitant  class.  A  systolic  murmur  at  the  left 
apex  is  occasionally  audible  in  chorea,  and  probably  also  in  other 
neurotic  affections,  disappearing  as  the  disease  disappears, — 
which  cannot  be  referred  to  inflammation  or  organic  change  of 
the  mitral  valve  ;  which  has  not  the  usual  accompaniments  of  a 
h£Emic  murmur ;  but  which  does  seem  plausibly  ascribable  to 
disordered  action  of  the  muscular  apparatus  connected  with 
the  valve.*  Its  intensity  varies  with  different  beats  of  the 
heart ;  its  quality  similarly  changes ;  and  it  may  even  tempo- 
rarily disappear.  The  same  kind  of  disorder  may  conceivably 
be  the  cause  of  certain  mitral  regurgitant  murmurs,  attending 
dilated  hypertrophy  of  the  left  ventricle,  and  disappearing  under 
treatment. t  Is  it  possible,  too,  that  the  innervation  of  the  auri- 
culo-ventricular  valves  may  be  disordered,  so  as  to  impede  their 
closure  ?  they  are  provided  with  sympathetic  filaments ;  why 
may  they  not  palpitate,  as  well  as  the  aorta  ? 

443.  To  return  to  endocardial  murmurs  in  general :  In 

•  If  the  heart  be  removed  from  the  body,  an  auricle  cut  away,  the  artery 
of  the  same  side  tied,  and  the  cavity  of  the  ventricle  filled  with  fluid  ;  and  if 
then,  a  stream  of  water  be  directed  upon  the  auriculo-ventricular  valve,  this 
rapidly  closes.  From  this  experiment  of  Baumgarten,  the  inference  has  been 
drawn  that  the  a\iriculo-ventricu]ar  valves  are  closed  by  the  systole  of  the 
auricles,  prior  to  the  systole  of  the  ventricles,  and  that  the  closure  is  not  in 
anywise  influenced  by  the  musculi  papillares,  but  is  much  facilitated  by  the 
specific  lightness  of  the  valves  themselves.  The  multitude  of  points  in  which 
the  experiment  fails  to  imitate  the  natuial  state  of  things  in  the  living  and 
contracting  heart,  utterly  invalidates,  in  my  opinion,  the  conclusion  it  has 
been  forced  to  furnish.  But,  even  granting  that  this  inference  he  sound  in 
physiolor/y,  the  additional  assumption  of  M.  Hamcrnjk,  that  morbid  condi- 
tions of  the  muscular  structure  of  the  heart  can  have  no  effect  in  preventing 
closure  of  the  valves,  is  a  palpable  non  seguitur.  AVliat  !  suppose  that  (inter 
alia  aimilia)  the  papillary  muscles  are  shortened,  puckered,  dwindled  in 
muscular  textuye,  and  infiltrated  with  pseudo-fibrous  induration-matter  (as 
they  occasionally  arc),  will  not  this  state  somewhat,  at  least,  interfere  with 
the  function  of  the  valves  ?  We  shall  next  bo  told  that  shortening  and 
tliickcning  of  the  chorda:  tendincffi  produces  not  llic  least  embarrassment  in  the 
play  of  the  valves. 

t  Bonscy,  U.  C.  H.,  Males,  Oct.  1860. 
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seeking  the  causes  and  seat  of  any  given  endocardial  murmur, 
the  essential  points  in  the  inquiry  are  its  relationship  to  the 
systole  or  diastole,  and  the  spot  of  its  maximum  intensity  on 
the  surface  of  the  chest.  Subsidiary  conditions  of  great  impor- 
tance are  the  dii'ection  of  transmission,  duration,  clinical 
progress,  quality,  and  pitch  of  tlie  murmur ;  and,  in  addition  to 
its  own  characters,  the  state  of  the  heart's  natural  sounds,  and 
the  presence  or  absence  of  certain  audible  plienomena  in  the 
arteries  and  veins,  or  both,  are  valuable  guides. 

444.  Each  orifice  of  the  heart  may  be  the  seat  of  two 
murmurs,  constrictive  and  regurgitant, — with,  or  against,  the 
current  :  the  total  number  of  cardiac  murmurs  connected  with 
the  orifices,  therefore,  reaches  eight.  The  essential  characters 
of  these  may  be  briefly  set  down  as  follows  : — 

445.  a.  A  systolic  murmur  of  maximum  force  at,  and  imme- 
diately above,  or  to  the  outside  of  the  left  apex, — but  faintly 
audible,  or  wholly  inaudible,  at  the  right  apex  (say,  the  ensiform 
cartilage),  the  mid-sternal  base,*  and  the  pulmonary  and  aortic 
cartilages, — more  or  less  clearly  audible  about  and  within  the 
inferior  angle  of  the  scapula,  and  beside  the  dorsal  vertebra? 
from  the  sixth  to  the  ninth,  audible  or  not  round  the  lateral 
base  of  the  chest  from  the  cardiac  to  the  scapular  region,  is 
essentially  characteristic  of  regurgitation  throtigh  the  mitral 
orifice  at  the  moment  of  the  ventricular  systole.  This  regurgi- 
tation may  be  the  result  of  inefiiciency  of  the  valve,  produced 
by  chronic  changes  of  structure  (its  common  cause), — or  by 
enlargement  of  the  orifice  without  coeval  growth  of  the  valve 
(a  very  rare  cause), — or  occur  from  non-closure  in  acute  endo- 
carditis, in  consequence  of  roughness  of  the  edges  of  the  valves 
and  shortening  of  the  chorda)  tendinete, — or,  perhaps  [443], 

*  If  the  stcthoBcope  be  carried  gradually  upwards  and  inwards  from  the 
maximum  point  towards  the  third  cartilage,  it  will  be  found  that  at  a  certain 
line,  defined  with  singular  sharpness,  the  characters  of  the  murmur  com- 
pletely change  :  in  intensity,  it  falls  to  a  third;  in  roughness,  loses  greatly;  in 
pitch,  falls. 
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from  disordered  action  of  the  columnse  carnefe.  But  it  is  not 
absolutely  pathognomonic  of  such  regurgitation ;  for,  in  some 
very  rai'e  cases,  anem'ism  of  the  heart, — fibrinous  coagula  amid 
the  columnse  carnese,  near  the  valvular  portion  of  the  ventricle, 
— and  vegetations  on  the  ventricular  surface  of  the  valve,  have 
produced  a  murmur  of  this  rhythm  and  site.  The  dynamic 
or  organic  nature  of  the  murmur  cannot  be  determined  from 
its  audibleness,  or  the  reverse,  round  the  lateral  base  of  the 
chest. 

Of  very  variable  quality,  this  murmur  is  rarely  of  liigh  pitch, 
generally  oscillating  between  whispered  who  and  rr;  but  I  have 
known  it  sharply  whistling,  as  of  the  wind  through  a  key-hole. 
Once  established,  it  is,  as  a  rule,  permanent;  but  when,  probably, 
dynamic,  as  in  chorea,  it  may  wholly  disappear.  If  the  cause 
of  non-occlusion  act  intermittently,  the  murmur  will  be  present 
at  some  moments,  absent  at  others.  This  I  once  observed  in 
an  adult  male,  in  whom  a  body  about  the  size  of  a  large  pea  was 
suspended  by  a  thread-like  peduncle  from  the  larger  division  of 
the  valve,  in  such  manner  that  it  might  or  might  not,  according 
to  accidental  circumstances,  have  fallen  within  the  orifice,  and 
impeded  its  closm^e. 

A  mitral  regurgitant  murmur  may  completely  or  partially 
cover  the  first  sound  at  the  left  apex.  This  first  sound  may 
have  its  natural  characters  in  perfection  at  the  base  and  at  the 
tricuspid  apex ;  but  when  intense  the  murmur  may  partially 
obscure  the  sound  in  both  these  places  by  conduction. 

In  the  healthy  state,  the  second  sound  is  more  strongly 
accentuated  in  the  aorta  than  in  the  pulmonary  artery.  The 
reverse,  according  to  Skoda,  holds  in  cases,  among  others,  of 
mitral  regurgitation ;  and  the  peculiarity  is  explicable  thus : — 
With  every  systole  some  blood  is  forced  into  the  left  auricle ; 
that  am-icle,  the  pulmonary  veins,  and  pulmonary  artery  quickly 
become  overstretched,  and  the  right  heart  requires  greater 
effort  to  force  the  blood  into  the  over-fiUed  vessels ;  tlie  pulmo- 
nary artery  consequently  presses  with  increased  force  on  its 
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column  of  blood,  aad  hence  intensifies  its  own  portion  of  the 
second  sound.  And,  as  a  corollary,  he  holds  that  the  absence 
or  presence  of  this  intensification  will  distinguish  systolic 
murmur  at  the  left  apex,  caused  by  regurgitation,  from  that 
caused  by  friction  of  the  blood  against  roughnesses  in  the 
ventricle.  I  do  not  believe,  although  it  certainly  does  exist  in 
some  cases,  that  any  such  implicit  confidence  can  be  placed  in 
this  sign,  I  have  known  it  wanting  in  cases  of  mitral  regurgi- 
tation, even  when  there  was  no  obvious  tricuspid  regiu-gitation 
to  afford  a  plausible  explanation,  tlu'ough  diminished  current,  of 
its  deficiency.  It  seems  to  me  sometimes,  too,  only  a  pseudo- 
accentuation  of  the  pulmonary  second  sound,  from  real  weakening 
of  the  aortic  second  sound  through  the  lessened  cm-rent  and 
diminished  calibre  of  that  vessel,  that  follow  on  long-continued 
mitral  regurgitation.  Besides,  I  have  not  found  thickening  or 
enlargement  of  the  pulmonary  artery  in  such  connection  with 
mitral  regurgitation,  as  ought  to  obtain,  were  the  theory  described 
whoUy  accurate, — the  more  so,  as  thickening  and  enlargement 
of  the  left  auricle  really  do  exist  in  a  fair  proportion  of  these 
cases. 

A  murmur  with  the  characters  now  described  is  the  most 
common  of  the  organic  class, — is  rarely  of  functional,  and  never, 
so  far  as  I  have  seen,  of  purely  hasmic  origin ;  and  is  always 
connected  with  the  mitral  valve,  orifice,  or  neighbouring  portion 
of  the  left  ventricle. 

446.  ^.  A  systolic  murmur  of  maximum  force  immediately 
above,  or  at  the  ensiform  cartilage,  inaudible,  or  nearly  so,  at  the 
left  apex,  and,  according  to  my  experience,  imperceptible  in  the 
left  vertebral  groove  opposite  the  lower  angle  of  the  scapula,  origi- 
nates in  the  right  ventricle.  In  the  great  majority  of  cases 
arising  from  tricuspid  regurgitation,  it  may  by  possibility  depend 
on  sharp  collision  of  blood  among  thickened  and  roughened 
chordcc  tcndinese.  In  the  former  case,  distension  and  pulsation 
of  the  auricle,  vena  cava,  innominate  and  jugular  veins  is 
habitually  present,  that  of  the  latter  visible ;  but  the  absence  of 
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siicli  pulsation  does  not  prove  that  the  murmur  under  con- 
sideration is  independent  of  regurgitation. 

This  tricuspid  murmur  is  generally  soft,  and  of  low  pitch, 
rarely  masks  the  systolic  sound  completely,  is  of  rarer  occurrence 
than  tricuspid  regurgitation  itself,  and  is  probably  not  always 
detected  when  it  exists.  It  is,  absolutely  speaking,  rare, 
because  regurgitation  often  occurs  from  insufficiency,  without 
morbid  change,  of  the  valres,  and  because  the  back  current  is 
often  not  forcible  enough  for  the  production  of  a  murmur.  On 
the  other  hand,  it  escapes  detection,  because  it  is  often  covered 
by  a  powerful  mitral  murmur,  and  in  some  cases  impaired  in 
distinctness  by  deep-seated  venous  hum.  In  rare  instances, 
where  a  mitral  and  tricuspid  murmur  coexist,  a  spot  may  be 
found  midway  between  their  maxima  points,  where  there  is 
comparatively  little  murmur. 

In  certain  cases  of  mitral  regurgitation,  the  attendant 
murmur  may  be  so  deadened  at  the  left  apex  by  emphysematous 
lung,  as  to  be  better  audible  at  the  right  apex,  and  so  simulate 
a  tricuspid  murmur.* 

447.  y.  A  systolic  murmur,  of  maximum  force,  at  mid- 
sternum,  opposite  the  tliird  interspace  (or,  it  may  be,  the  upper 
part  of  the  fourth  rib),  abruptly  losing  force  between  this  point 
and  the  left  apex,  where  it  may  be  almost  inaudible,  faintly 
pei'ceptible  at  the  second  left  cartilage,  clearly  audible  at  the 
second  right  cartilage,  the  notch  of  the  sternum,  and  the  left 
vertebral  groove,  opposite  the  second,  third,  and  fourth  ver- 
tebras, thence  rapidly  losing  strength  downwards,  and  disap- 
pearing about  the  sixth,  originates  at  the  aortic  orifice.  It 
habitually  signifies  constriction,  smooth  or  rough,  of  that 
orifice,  and  in  rare  cases  has  been  traced  to  fibrinous  coagula 
impeding  the  egress  of  the  blood.  But  cardiac  murmur,  very 
closely  simulating  this  type,  may  be  produced  in  cyanosis  and 
in  certain  aneurisms  of  the  heart  and  of  the  aorta.  This 


*  Hutchinson,  U.  C,  IT.,  JLilcs,  vol.  viii.,  p.  335. 
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murmur  is  commonly  of  high  pitch,  loud,  prolonged,  and  harsh  ; 
an  hypertrophous  ventricle  concurring,  increases  its  intensity, 
and  may  give  it  a  drawling  prolonged  character,  if  the  sides  of 
the  orifice  be  much  contracted. 

This  is,  besides,  as  aheady  explained,  the  commonest  of  intra- 
cardiac haemic  murmurs. 

Although  audible  at  the  aortic  cartilage,  it  is  distinctly  fainter 
there  than  at  the  base ;  if  as  marked,  and  a  fortiori  if  more 
marked  there  than  opposite  the  valves  themselves,  disease  of 
the  arch  of  the  aorta  itself  adds  to  the  murmur.*  The  same 
inference  is  justified  by  any  notable  difference  in  pitch  in  the 
two  spots. 

448.  5.  A  systolic  murmur,  of  maximum  force  at  the  sternal 
edge  of  the  third  left  cartilaye,  or  a  little  lower  down,  audible  at 
the  pulmonary  cartilage,  almost  inaudible  at  the  aortic  cartilage 
and  at  the  apex,  and  imperceptible  in  the  back,  indicates  obstruc- 
tion at  the  orifice  of  the  'pulmonary  artery,  simple  roughness  in 
its  valves,  or,  as  noticed  by  Dr.  Elliotson,  pressui'e  on  the 
vessel  by  adventitious  masses  in  the  pericardium.  All  these 
causes  combined,  however,  are  so  unusual,  that  few  persons 
have  actually  met  with  such  a  murmur  :  some  simulating  mur- 
murs will  be  described  hereafter.  I  have  only  observed  one  of 
the  kind ;  and  as,  in  this  instance,  there  was  no  post-mortem 
examination,  its  site  cannot  be  held  to  have  been  certain,  seeing 
that  we  have  no  established  experience  of  its  characters. 

449.  e.  A  diastolic  murmur,  of  maximum  force,  immediately 
above  and  about  the  left  apex,  and  conducted  in  the  same  direc- 
tions, though  less  extensively,  as  systolic  murmur  of  the  same 
seat,  indicates  obstructive  narrowing  of  the  mitral  orifice,  or 
simple  roughness  of  the  auricular  surface  of  the  mitral  valve,  or 
both  states  combined.    Skoda  affirms  that  murmurs  of  the  two 

•  There  is  one  kind  of  exception  to  this  statomcnt ;  if  the  apex  of  the 
right  lung  be  solid,  the  murmur  may  be  more  marked  at  the  aortic  cartilage 
than  at  the  base,  though  the  aorta  is  healthy.  I  have  never  known  mote 
than  slight  excess  under  these  circumstances. 

M  3 
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sources  may  be  distinguished  by  the  conditiou  of  the  second 
sound  in  the  pulmonary  artery  :  it  will  be  loud  to  excess  in  the 
case  of  narrowing ;  unaffected  in  tliat  of  simple  roughness, 
unless  other  causes  of  reinforcement  be  present.  The  distinction 
wiU  hence,  even  if  well-founded,  be  clinically  useful  only  in 
cases  where  the  absence  of  mitral  regurgitation  is  certain. 

I  have  never  heard  this  murmur  of  great  intensity,  nor  high 
pitch ;  it  is,  however,  sometimes  prolonged.  It  is  rarely  loud 
enough  to  cover  the  second  sound  completely,  even  at  the 
left  apex. 

This  murmur  is  commonly  spoken  of  as  diastolic  in  rhythm ; 
but  in  point  of  fact  it  is  rather  post-diastolic  or  pra;-systolic, 
than  precisely  coincident  with  the  diastole. 

This  murmur  is  not  very  unfrequently  wanting,  where  con- 
striction is  found  after  death.  Sometimes  the  deficiency  may 
be  fairly  refeiTcd  to  the  weakness  of  the  auricular  systole  and 
smoothness  of  the  constricted  orifice  ;*  where  the  constriction  is 
slight,  the  friction  will  also  be  but  slight.  When  deficient,  as 
it  has  positively  been,  in  cases  of  marked  contraction,  Hope 
thought  the  deficiency  depended  on  the  very  fact  of  the  extreme 
smaUness, — an  explanation  not  over  plausible. 

I  have  known  this  murmur  come  and  go  from  day  to  day  in 
a  case  where  the  mitral  orifice  was  very  greatly  contracted  and 
rigid  :f  probably  from  vai-j'ing  force  of  the  heai't's  action. 

450.  A  diastolic  tnurmur,  of  maximum  force,  at  tke 
ensiform  cartilage,  most  faintly  audible  at  the  left  apex,  and 
inaudible  at  the  base,  would  probably  indicate  tricuspH  nar- 
rowing, were  there  a  hypertrophous  auricle  behind  that  orifice, 

•  In  the  case  of  Dcnham  (U.  C.  II.  Males,  vol.  vi.  p.  77),  the  long  tongue 
of  the  mitral  valve  was  much  thickened  ;  at  its  union  with  tlic  other  tongue 
it  wai  puckered  ;  and  a  mass  of  ossiform  substance,  as  large  as  a  very  small 
marble,  smooth  on  the  auricular,  rough  on  the  ventricular  surface,  had  formed 
at  the  union  of  the  two  tongues.  Here  there  was  no  mitral  constrictive 
mtirmur. 

t  Kcmis,  U.  C.  H.,  Females,  vol.  ii.  p.  240. 
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to  give  force  to  the  current.  The  little  I  know  of  the  murmur 
by  experience  will  be  found  in  the  description  of  Diseases  of  the 
Orifices,  in  Part  II. 

431.  ?}.  A  diastolic  murmur,  of  maximum  force  at  mid-sternum,, 
opposite  the  third  interspace  or  fourth  cartilage,  conducted  (with 
some  exceptions,  to  be  mentioned  presently)  on  the  same  prin- 
ciple as  the  systolic  murmm-  of  the  same  site,  indicates 
regurgitation  through  the  aortic  orifice. 

This  murmur  may  be  heard  with  almost  as  much  intensity 
about  the  ensiform  cartilage  as  opposite  the  third  interspace — 
;n  this  point  of  view  differing  materially  from  constrictive 
aortic  murmur :  the  more  distant  conveyance  downwards  in  the 
former  case  probably  depends  on  the  downward  direction  of  the 
current  producing  the  murmur.  So  marked  is  the  fact,  tliat 
unless  with  care  the  murmur  of  aortic  regurgitation  might  be 
mistaken  for  one  of  tricuspid  constriction.  I  have  even  known 
the  murmur  louder  at  the  upper  edge  of  the  xyphoid  cartilage 
than  at  the  base  of  the  heart.*  It  is  remarkable  that  the 
t'onduction  is  more  perfect  towards  the  right  than  the  left 
apex, — consequently  not,  as  might  have  been  supposed,  in  the 
direction  of  the  communicating  ventricle :  concerning  this  point 
I  find  my  experience  at  variance  with  the  statement  of  Hope. 
The  murmur  may,  though  weU  marked  in  front,  be  quite 
inaudible  in  the  vertebral  groove.* 

The  second  sound  of  the  heart  may  be  covered'  completely  at 
the  maximum  point  of  the  murmur  ;  or  it  may  be  heard  at  the 
beginning  of,  during,  or  at  the  close  of  this.  In  the  fii'st  case, 
the  valves  are  utterly  incompetent :  in  the  varieties  of  the 
second  case,  one  division  of  the  valve  may  flap  naturally,  or  all 
tliree  imperfectly,  and  so  produce  an  imperfect  second  sound  ; 
or  the  second  sound  heard  may  be  wholly  that  of  the  pulmonary 
valves. 

The  most  common  of  these  compound  conditions  of  diastolic 
murmur  and  sound  at  the  base,  is  tliat  of  murmur  abruptly 

»  Flood,  U.  C.  H.,  Males,  vol.  vii.,  pp.  265,  266. 
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brought  to  a  close  by  sound  ;  a  state  pretty  accurately  rendered  by 
the  whispered  syn)bols^/«ci.../^  ox  place. ..It, — the  It  being  sharply 
accentuated.  Skoda  thinks,  under  these  circumstances,  the 
mui'mur  is  due  to  friction  of  the  recoiling  blood  during  the 
arterial  systole  against  the  roughened  coats  of  the  aorta,  and 
the  sound  to  the  natural  closure  of  the  valves  without  regurgi- 
tation. This  explanation  may  hold  in  some  instances;  I  am 
certain  it  will  not  apply  to  all.  For  I  have  observed  this  state 
of  basic  diastolic  sound,  where  the  existence  of  marked  visible- 
uess  of  all  the  superficial  pulses  left  no  doubt  in  my  mind  of 
the  existence  of  aortic  regurgitation, — the  patients  being  besides 
young  and  free  from  notable  hypertrophy  of  the  left  ventricle 
[482]. 

Unless  the  murmur  be  of  very  great  intensity,  the  second 
sound  may  be  well  heard  at  the  left  apex, — it  may  even  be 
strongly  accentuated  there.*  The  causes  of  this  have  already 
[403]  been  inquired  into. 

Aortic  regm'gitant  murmur  is  usually  of  aspired  blowing 
quality,  sometimes  almost  hissing,  generally  of  low  pitch,  rarely 
rough,  weak  as  a  rule  (though  I  have  known  it  extremely  loud, 
and  it  is  said  to  have  been  heard  at  a  little  distance  from  the 
surface),  and  of  considerable  duration,  habitually  filling  the  post- 
diastolic silence. 

The  causes  of  this  regurgitation  are  the  ordinary  ones 
entailing  incapacity  of  valves ;  I  have  known  sudden  rupture  of 
one  of  the  sygmoid  valves  produce  it.f  "  Eeticulation  "  of  the 
valves  carried  to  extremes,  a  conceivable  source  of  murmur,  has 
never  fallen  under  my  notice  as  its  cause ;  %  but  perforative 

*  Flood,  IT.  C.  H.,  Males,  vol.  vii.,  p.  265. 

f  Cordelier,  Consumption  Hospital,  Males,  vol.  i. 

+  Probably  because  reticulation  affects  that  part  of  the  v.-ilvcs  —  the 
neighbourhood  of  their  free  border — which  naturally  takes  no  direct  part  in 
preventing  regurgitation.  If,  as  is  taught  by  some  persons,  reticulation  of  the 
Bvpnoid  valves  were  a  real  cause  of  regurgitation,  pulmonary  diastolic  murmur 
would  bo  common,  seeing  that  reticulation  of  the  pulmonary,  is  very  nearly 
as  frequent  as  of  the  aortic,  valves. 
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destruction  on  a  large  scale  will  of  course  do  so.  Mere 
iusuificiency  of  valves,  healthy  in  themselves,  but  too  small  to 
fill  the  morbidly  widened  mouth  of  the  aorta,  has  in  rare 
instances  produced  this  murmur.  In  exceptional  cases  it  is 
developed  during  the  acute  period  of  endocarditis. 

452.  d.  From  experiments  on  animals,  it  appears  that  a 
diastolic  soft  prolonged  murmur,  audible  down  the  ventricle, 
may  be  produced  by  artificially  rendering  the  piihiionary  valves 
insiijficient.  But  this  regurgitant  murmur  is  of  excessive  rarity 
in  man :  I  have  known  an  aortic  regurgitant  murmur  more 
distinct  at  the  second  left  than  the  second  right  cartilage — an 
obvious  source  of  fallacy. 

453.  In  respect  of  relative  frequency,  I  should  be  disposed  to 
place  intra-cardiac  murmurs  of  organic  origin  in  the  following 
order,  commencing  with  the  most  common : — mitral  regurgi- 
tant ;  aortic  constrictive ;  aortic  regurgitant ;  mitral  con- 
strictive ;  tricuspid  regurgitant  ;  pulmonary  constrictive  ; 
pulmonary  regurgitant ;  tricuspid  constrictive. 

454.  These  murmurs  may  be  variously  associated ;  the 
following  combinations  are  arranged  in  the  order  of  their 
relative  frequency  : — aortic  constrictive  and  mitral  regurgitant ; 
aortic  constrictive  and  regurgitant  \  mitral  regurgitant  and  aortic 
regurgitant ;  mitral  regurgitant,  aortic  constrictive  and  regurgi- 
tant ;  mitral  regurgitant  and  obstructive ;  mitral  regurgitant 
and  tricuspid  regurgitant ;  mitral  regurgitant  and  constrictive, 
aortic  constrictive  and  tricuspid  regurgitant ;  tricuspid  con- 
strictive and  mitral  constrictive.* 

455.  No  one  organic  murmur  involves,  as  matter  of  necessity, 
the  presence  of  another;  a  direct  murmur  may  exist  at  any 
valve,  and  an  indirect  be  absent,  and  vice  versa. 

456.  When  two  murmurs  co-exist  at  the  same  orifice,  they 
are  readily  distinguishable  by  their  rhythm,  their  quality,  their 
pitch,  and  l)y  their  expiring  or  aspiring  character.     I  have 

*  The  .inatoinical  conditions  of  this  singuliir  combination  arc  exemplified 
by  Carswell's  Drawings,  U.  C.  Museum,  Portfolio  A,  No.  205. 
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great  difficulty  in  believing,  with  Skoda,  that  mitral  systolic  and 
diastolic  murmurs,  forming  one  quasi-continuous  noise,  shall  be 
in  nowise  distinguishable  from  a  single  murmur,  until  slackened 
action  of  the  heart  distinctly  separates  them  into  two. 

PEEIOAHDIAL  MUBMUKS. 

457.  Pericardial  murmurs  are  divisible,  in  respect  of  quality 
and  of  the  mechanism  of  their  production,  into  four  chief 
species :  (a)  Friction  or  attrition-murmurs ;  (4)  continuous 
mui-murs ;  (c)  clicking  murmurs ;  (d)  murmurs  produced  by 
bending  of  layers  of  exudation-matter.  Eoughness  of  surface 
is  the  essential  statical  condition  of  them  all, — movement  their 
essential  dynamic  element. 

458.  {a)  Attrition-murmurs,  all  of  them,  more  or  less,  dis- 
tinctly suggestive  of  rubbing  of  sui-faces  of  variable  chai'acter 
against  each  other,  occur  in  a  greater  number  of  varieties  even 
than  pleural  friction  sounds.  They  resemble,  for  instance, 
grazing,  coarsely  rubbing,  grating,  scratcJdng,  creaking,  squeak- 
ing, and  prolonged  wJdstUng  noises.  Traceable  as  all  these 
vai'ieties  commonly  are  to  collision  of  surfaces  roughened  with 
lymph,  the  interest  attached  to  their  distinction  must  turn 
mainly  on  their  being  severally  connected  with  some  particular 
state  of  that  lymph.  Now,  experience  does  not  show  any  such 
necessary  connection ;  though  it  be  true,  for  the  most  part, 
that  at  the  very  earliest  period  the  murmur  is  of  grazing  quality, 
like  the  sound  produced  by  rubbing  pieces  of  silk  together,  and 
that  as  the  exudation  hardens,  and  gathers  into  irregular  peaked 
elevations,  the  quality  becomes  coarsely  rubbing,  grating, 
creaking,  this  sequence  of  changes  is  subject  to  constant  excep- 
tions. Creaking  friction-sound,  so  loud  as  to  be  audible  three 
inches  from  the  endof  tlie  stethoscope  applied  to  tlie  surface  in  ih^ 
ordinary  way,  may  depend,  I  know  from  actual  observation,  on 
tough  exudation-matter  with  fine  rough  elevations  ;  and  I  have 
noticed  distinct,  though  slight,  creaking  quality,  when  the 
exudation-matter  was  found  to  be  of  almost  creamy  softness. 
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Dr.  Taylor,*  too,  has  known  signs  of  moderate  liquid  elFusion 
coexist  with  friction-sound  of  this  quality, — a  fact  showing 
that  peculiarly  rough  attrition  is  not  required  for  its  production. 

459.  (6)  When  exudation-matter  and  fliud  coexist,  the  former 
imprisoning  the  latter  in  its  meshes,  the  heart's  action  produces 
a  peculiar  continuous  rumbling,  or  squashy  churning  sound, 
just  such  as,  we  find,  occasionally  occurs  in  the  pleura.  This 
is  rare,  but,  once  heard,  can  never  be  forgotten. 

460.  (c)  Occasionally  sounds  are  heard  of  peculiar  clicking 
character,  one  or  two,  with  each  beat  of  the  heart,  which  are 
only  distinguishable,  at  the  time,  from  modifications  of  the 
valvular  sounds,  by  theii'  non-synchronism  with  these,  and  by 
the  extreme  iiTegularity  of  their  occurrence.  I  have  satisfac- 
torily traced  these  clicks  to  the  pericardium,  and  further,  in  all 
probability,  to  the  separation,  without  attrition,  of  surfaces 
glued  together  with  exudation-matter.f 

461.  (d)  It  has  appeared  to  me  that  sound  is  sometimes 
generated  in  layers  of  firm  false  membrane,  though  so  perfectly 
agglutinated  together  that  attrition  or  separation  of  the  apposed 
surfaces  is  physically  impossible.  The  quality  under  such 
circumstances  is  probably  variable  :  in  the  only  positive  instance 
of  the  kind  which  I  have  obsei-ved,  it  was  faintly  creaking.  The 
bending  and  crumpling  of  tough  false  membrane  may  conceivably 
generate  such  sound. 

462.  The  varieties  of  pericardial  murmur  may  be  heard  over 
all  parts  of  the  cardiac  region  fi'om  the  roots  of  the  large  vessels 
to  the  apex.  But  I  have  never  detected  the  churning  variety 
except  about  the  apex,  nor  the  clicking  variety  except  in  the  site 
of  the  large  vessels.  The  finest  shades  of  grazing  sound  are 
most  common  behind  the  sternum.  Different  qualities  of 
murmur  may  be  heard  at  one  and  the  same  time  in  some  cases 

*  Brit,  and  For.  Med.  Rov.,  vol.  xxiv. 
+  Ban-,  U.  C.  H.,  Males,  vol.  vii.,  p.  328-9.  Hero  there  was  clicking  pcri- 
carditic  murmur  at  the  second  left  cartilage  and  interspace;  while  the  apex 
was  raised,  and  the  pnccordial  region  bulged  by  fluid. 
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over  diiferent  parts  of  the  heart ;  but  this  is  not  common.  As 
a  rule,  friction-sound  is  most  clearly  and  frequently  detected 
below  the  third  interspace,  probably  simply  l)ecause,  below  that 
part,  there  is  little  lung  intervening  between  the  pericardium 
and  surface.  '  Limited  in  some  cases  to  a  mere  point  of  surface, 
it  may  reach  from  the  clavicles  to  the  epigastrium  and  from 
nipple  to  nipple.*  In  rare  instances,  friction-sound  in  the 
pericardium  is  audible  in  the  back,  between  the  scapulae  and 
the  spine, — I  mean  in  cases  where  mere  intensity  of  sound 
cannot  be  held  to  explain  the  fact.  It  has  been  found  single  in 
the  back,  too,  while  double  in  front.  It  seems  sufficiently  likely 
that  in  some,  at  least,  of  the  cases  where  it  is  alleged  to  have 
been  confined  altogether  to  the  back,  the  friction  heard  may 
have  been  produced  in  an  inflamed  pleura  by  the  cardiac 
impulse.    Pericardial  friction  is  usually  abruptly  limited. 

463.  Pericardial  murmurs  vary  exceedingly  in  intensity ;  so 
delicate  in  some  instances,  especially  when  of  grazing  or  cUcking 
quality,  that  the  closest  attention  is  required  for  their  detection ; 
in  other  cases  they  may  be  heard  in  the  posterior  and  lateral 
regions  of  the  chest,  and  even,  as  already  mentioned,  at  a  con- 
siderable distance  from  the  surface  in  the  prajcordial  region.  On 
the  whole,  their  intensity  is  greater  than  that  of  pleural-friction 
sounds — a  fact  accounted  for  by  the  comparative  abruptness 
and  energy  of  the  motion  inducing  them. 

464.  When  the  entire  cardiac  surface  is  the  seat  of  friction- 
murmurs,  the  maximum  amount  of  sound  exists,  according  to 
some  writers,  about  the  nipple ;  to  others,  behind  the  sternum. 
I  am  satisfied  no  rule  of  the  kind  can  be  established  :  I  have 
known  the  point  of  maximum  intensity  change  from  the  fourth 
interspace  to  the  fifth,  thence  to  the  ensiform  cartilage,  and 
tlience  to  the  nipple,  within  twenty- four  hours. f    Neither  can 

•  Case  of  Mr.  S.,  seen  with  Dr.  J.  H.  Davis. 
+  Campion,  U.  C.  H.,  Females,  vol.  vi.,  p.  2C0.    Here,  at  one  time,  it 
w.is  loudest  at  the  base. 
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any  particular  part  of  tte  cardiac  surface  be  fixed  on  as  the 
absolute  seat  of  loudest  friction-sound  ;  it  is  sometimes,  though 
rarely,  excessively  loud  even  about  the  base. 

•465.  Pericardial  friction  may  accompany  both  the  systole  and 
diastole,  or  either  singly ;  its  co-existence  with  the  systole  alone 
is  not  rare ;  with  the  diastole  alone,  infrequent.  When  of 
regular  rhythm,  the  friction-murmur  falls  a  little  after  the  cor- 
responding valvular  sound.  But  such  regularity  as  this  is  the 
exception,  not  the  rule  ;  the  friction-sound  may  be  very  distinct 
during  the  post-diastolic  silence.  Friction  co-existent  with  the 
systole  is  generally,  but  by  no  means  constantly,  sharper  and 
louder  than  with  the  diastole. 

466.  Pericardial  murmurs  are  so  deficient  in  tone,  that  their 
pitch  can  scarcely  be  estimated  even  rudely,  although  they 
embrace  in  their  different  varieties  a  considerable  compass  of 
sounds.  And,  indeed,  no  practical  hint,  that  I  know  of,  is 
derived  from  their  pitch ;  except  that,  generally  speaking,  the 
higher  this  is,  the  drier  and  rougher  the  material  of  attrition. 
The  pitch  of  a  pericardial  murmur  may  sometimes  be  raised  by 
pressure  with  the  solid  stethoscope,  and  also  by  full  inspiration.* 

467.  Pericardial  murmurs  are,  as  a  rule,  distinguished  by 
their  superficial  character :  they  appear  to  be  produced  imme- 
diately underneath  the  integuments.  But  if  the  physical  cause 
of  the  murmur  be  placed  beyond  the  limits  of  the  triangular 
portion  of  the  heart,  uncovered  by  lung,  they  lose  this  character, 
and  seem  of  more  or  less  deep  origin.  This  is  sometimes  par- 
ticularly observable  about  the  large  vessels,  before  any  effusion 
has  occurred  to  push  the  edges  of  the  lungs  aside  ;  their  appa- 
rent depth  tlien  contributes  to  assimilate  them  in  certain 
varieties  to  valvular  murmurs. f 

*  Bingley,  U.  C.  H.,  Males,  vol.  vii.,  p.  114. 
'I'  Skoda  attempts  to  show  that  the  clinical  distinction  of  sounds,  produced 
deeply  and  superficially,  is  a  delusion.    If  a  stethoscope  be  placed  on  the 
chest  of  a  dead  body,  the  sounds  produced  by  tapping  different  parts  of  the 
inner  surface  of  the  parietes,  near  and  distant,  'will,  as  far  us  I  have  been  able 
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468.  Various  circumstances  modify  tlie  intensity  and  super- 
ficial extent  of  these  murmurs, — the  physical  condition  of  the 
pericardium  itself  remaining  the  same.  The  most  important  of 
these  is  the  energy  of  the  heai't's  action  :  the  greater  this,  the 
louder  the  friction-sound.  The  weakness  immediately  ensuing 
on  blood-letting,  approaching  syncope,  tlie  action  of  digitalia 
and  aconite,  all  lower  its  intensity  :  if  successive  systoles  be  of 
very  unequal-  force,  friction,  absent  with  one,  is  present  with 
another,  impulse.  An  hypertrophous  and  dilated  heart  gives, 
ccBteris  paribus,  the  maximum  quantum  of  attrition-murmur. 
Attrition-miu'murs  are  more  marked  in  expiration  than  in  inspi- 
ration J  and  when  the  trunk  is  bent  forwards,  than  in  the 
recumbent  position.  Moderate  pressure,  especially  with  the 
solid  stethoscope,  commonly  intensifies  them ;  strong  pressure 
may  mask  them  completely. 

469.  Pericardial  friction  may  appear  very  rapidly  after  the 
cause  of  inflammation  has  acted.  Thus,  in  the  renaarkable  case 
at  University  College  Hospital  where  fatal  perforation  of  the 
oesophagus  and  pericardium  was  produced  in  the  attempt  to 
swallow  a  sword,  friction  was  detected  by  my  then  Clinical 
Assistant,  Mr.  Tidmas,  thirty  minutes  after  the  accident. 

470.  The  duration  of  friction-murmur  varies  very  greatly. 
I  have  known  it  appear  and  disappear,  finally,  within  six  hours, 
—of  the  grazing  variety,  it  is  true,  but  still  of  unmistakable 
characters.  In  illustration  of  the  other  extreme,  I  may  refer  to 
a  case  in  which  it  continued  audible  for  upwards  of  three 
months,  especially  at  the  lower  part  of  the  sternum.* 

The  total  disappearance  of  pericardial  murmur  may,  if  it  be 

to  ascertiiin,  differ  very  sensibly  :  exceptions  occur,  it  is  true ;  but  these  do 
not  destroy  the  rule. 

♦  Kennedy,  U.  C.  H.,  Males,  vol.  i.,  p.  67.  First  heard  on  the  37th  Oct, 
it  was  last  heard  on  the  Sth  Feb.  following,  long  after  the  man's  discharge 
from  the  hospital,  and  apparent  restoration  to  health.  How  much  longer  it  may 
have  continued  I  know  not,  as  the  man  ots  not  afterwards  examined,  though 
often  seen  again  on  duty  in  the  streets  as  a  policeman — a  fact  showing  the 
complotenesB  of  bis  rocovery. 
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flight  iu  amount,  almost  immediately  follow  general,  or  local 
bleeding ;  this  disappearance  may  be  only  transitory,  however, 
from  weak  action  of  the  heart :  or  a  pericardial  murmur  may 
abruptly  disappear  from  rapid  agglutination  of  the  entire  of 
the  aflected.  surfaces.  I  have  known  it  impossible  to  find  a 
vestige  of  friction  in  a  case  where,  six  hours  before,  the  entire 
cardiac  region  was  the  seat  of  intense  rubbing  sound.  But, 
generally  speaking,  the  progress  of  agglutination  is  materially 
slower  than  this,  and  for  several  days  one  or  more  Limited  spots 
may  be  found,  where  the  collision  continues  soniferous  (some- 
times in  the  churning  variety),  after  the  adhering  process  has 
commenced.  The  sudden  cessation  of  friction-sound,  through 
absorption  of  exudation-matter,  is  less  easily  conceived ;  and 
where  sucb  cessation  occurs,  independently  either  of  agglutina- 
tion, or  of  rapid  pouring  out  of  effusion,  the  inflammation  had 
probably  produced  very  little  indeed  of  that  matter. 

471.  In  the  majority  of  cases  where  friction .  abruptly  disap- 
pears, the  change  depends  on  fluid  effusion,  sepai'ating  the 
pericardial  surfaces  from  each  other  :  it  is  consequently  oftener 
an  evil,  than  a  good,  sign.  With  collateral  cuxumstances,  such 
as  the  size  of  the  heart,  conformation  of  the  chest,  absence  or 
presence  of  adjoining  pleural  adhesions,  and  the  accident  of 
partial  soft  adhesions  having,  or  not  having,  occurred,  before  the 
fluid  begins  to  accimiulate,  the  amount  of  liquid  requii-ed  to 
annul  friction-sound  varies.  A  case  of  Dr.  Taylor's  (loc.  cit.) 
shows  that  friction  may  continue  wheu  eight  ounces  of  fluid,  or 
thereabouts,  have  accumulated :  but  generally  less  removes  it. 
Disappearing  with  the  occurrence  of  effusion,  friction-sound 
pretty  frequently  returns  when  the  fluid  is  absorbed  :  this 
returning,  or  redux,  friction  generally,  but  not  always,  appears 
first  about  the  great  vessels  and  base.  Pleuritic  friction,  we 
have  seen,  is  more  commonly  caught  at  the  redux  period ;  peri- 
cardial, certainly,  at  the  outset  of  the  inflammation.  The 
second  disappearance  of  friction  may  be  abrupt,  slow  and 
i^adual,  irregular  with  recurrences,  or  rapid  over  the  heart 
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generally ;  wliile  in  a  single  spot  or  two,  most  commonly  either 
at  the  apex  or  about  the  great  vessels,  some  form  of  the  murmur 
remains  for  a  time. 

472.  Friction  in  the  pericardium,  the  cause  of  which  lies 
within  itself,  signifies  inflammation  of  the  membrane.  It  is 
exceedingly  probable  that  mere  dryness  of  the  surfaces  will 
suffice  to  produce  the  grazing  variety.  I  know  from  observation 
that  mere  vascularity  of  a  very  small  surface,  without  a  particle 
of  lymph,  may  produce  faint  rubbing  noise;*  but  exudation- 
matter  is  its  common  physical  element.  In  the  great  majority 
of  cases,  exudation-matter  forms  on  both  serous  surfaces. 
Dr.  Taylor  relates  a  case  where,  the  cardiac  surface  alone  being 
affected,  ordinary  friction  was  almost  completely  absent :  still, 
however,  it  appears  to  have  existed,  single  and  systolic,  to  a 
slight  amount  about  the  base.  If  exudation  exist  on  the  pos- 
terior aspect  of  the  sac  only,  friction  wiU  commonly  be  inaudible. 

A  former  attack  of  pericarditis  will  or  will  not  prevent  the 
development  of  friction-sound  with  a  new  attack,  according  to 
the  state  in  which  it  has  left  the  serous  membrane  and  cavity 
of  the  sac.  If  it  have  left  a  state  of  perfect  agglutination  behind 
it,  then,  unquestionably,  friction  is  impossible  ;  if  of  loose  adhe- 
sions, new  lymph  may  be  thrown  out  between  these,  and  friction 
will  be  developed.f  But,  probably,  old  pericarditis  will  always 
have  a  tendency  to  limit  the  extent  and  regulate  the  site  of  new 
friction-sound. 

Calcification  of  exudation-matter  within  the  pericardium,  and 
also  tuberculous  and  carcinomatous  disease,  may  be  conceived 
to  produce  permanent  friction  sound  ;  but  I  have  not  observed 

•  F.  Piirkcr,  U.  C.  H.,  Males,  vol.  iv.,  p.  177,  Dec.  1848.  A  rub  may 
attend  the  in^pulse  at  the  apex  with  knocking  sound,  independently  of  any 
pericardial  irritation,  as  far  as  can  be  even  suspected ;  e.  g.,  cases  of  Sus. 
Koberts  .and  Bonsey,  U.  C.  H.,  Oct.  1 850. 

t  Craddock,  U.  C.  H.,  Males,  vol.  vii.,  p.  336,  admitted  for  his  eighth 
iittack  of  rheumatic  fever:  for  five  of  these  he  had  been  treated  in  tho 
hospital,  and  had  pericardial  friction  on  every  fresh  seizure. 
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this*  Whether  fibriuous,  cancerous,  or  other  matter  within, 
and  in  the  walls  of,  the  heart,  may,  by  simply  elevating  the 
cardiac  surface,  produce  friction-sound,  independently  of  peri- 
cardial irritation,  I  do  not  know  from  experience. 

473.  The  distinction  of  pericardial  from  neighboui-ing  pleural 
;  friction,  turns  mainly  upon  its  difference  of  rhythm.  But  some- 
;  times  cardiac  action  produces  friction  in  an  inflamed  pleura 
.  adjoining,  the  pericardium  being  unaffected.  The  distinction  of 
this  kind  of  friction,  pleural  in  site,  and  cardiac  in  rhythm,  is 
not  always  easy :  though  commonly  limited  to  the  confines  of 
•  the  cardiac  region  in  front,  it  may  be  audible  in  the  back  on 
;  the  left  side ;  f  its  intensity  is  generally  increased  by  the  act  of 
'breathing, — the  pleural  surfaces  being  then  in  motion  of  one 
;  rhythm,  are  more  easily  thrown  into  motion  of  another,  than  if 
;  at  rest ;  it  seems  sometimes  limited  to  the  time  of  expira- 
!tion.f  The  following  circumstances  argue  in  favour  of  friction 
i  of  cardiac  rhythm  being  of  pleural,  and  not  pericardial,  origin  : 

■  the  limitation  of  the  sound  to  either  edge,  generally  the  left,  of 

■  the  cardiac  region ;  fixity  in  one  or  more  particular  spots  ; 
cessation  complete,  or,  what  is  more  common,  occasional  with 
certain  beats  of  the  heart,  when  the  breath  is  held ;  and  marked 
unsteadiness  in  the  intensity  and  quality  of  the  friction-sound. 
Local  diy  pleurisy,  close  to  both  sides  of  the  heart,  and 
productive  of  friction  both  of  pleural  and  of  cardiac  rhythm, 
is  sometimes  followed  by  dry  pericarditis  :  the  presence  of  the 
latter  inflammation  can  scarcely  be  affirmed,  until  eflFusion  takes 
place ;  for  the  distinction  of  the  true  pericarditic  friction-sounds 
is  then  most  difficult.  J 

*  On  the  contrary,  indeed,  I  have  known  very  positive  elevation  of  the 
pericardium  by  ciutinomatous  nodules  unattended  wth  the  least  friction 
sound  ;  but  the  serous  surfaces  were  smooth.     Case  of  R.  Smith,  Multiple. 
Subcutaneous  Cancers,  Med.  Times,  August,  1852. 

+  Wilkinson,  U.  C.  H.,  Males,  vol.  ix.,  p.  284.  But  true  pericardial 
friction  may  be  most  marked  in  expiration  :  e.  g.,  W.  Price,  U.  C.  11.,  Males, 
vol.  vii.,  p.  214. 

X  Two  cases  of  this  kind  (Hayes  and  F.  Smith)  once  fell  under  my  notice 
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474.  Pericardial  murmur  is,  iu  the  great  majority  of  cases, 
easily  dislinguislied  from  that  of  endocardial  origia  by  the 
following  characters  and  circumstances  :  its  rubbing  quahty ; 
its  superficial  character ;  its  abrupt  limitation  and  non-trans- 
mission in  the  course  of  endocardial  murmur ;  its  changeable- 
ness  in  precise  seat  and  intensity  from  hour  to  hour ;  the 
increase  it  undergoes  in  sharpness  and  extent  when  the  patient 
bends  forward ;  its  occasional  increase  by  regulated  pressure  of 
the  solid  stethoscope ;  *  its  want  of  perfect  synchronism  with, 
or  fixed  relationship  to,  the  heart's  sounds  ;  and  its  being  some- 
times accompanied  by  friction-fremitus,  wliich  can  scarcely  be 
confounded  with  valvular  thrill.  Pericardial  murmurs  are 
commonly  rougher  than  amte  endocardial  murmurs.  Hope, 
indeed,  held  that  a  diastolic  ro7/yA  sound  is  of  necessity 
pericardial,  endocardial  diastolic  murmurs  never  possessing  this 
character ;  but  in  this  he  was  absolutely  wrong :  an  aortic 
diastolic  murmur  may  be  very  rough.  On  the  other  hand  cases 
occur  where  it  is  next  to,  or  absolutely,  impossible  to  decide  on 
the  peri-  or  endocardial  origin  of  a  murmur.  This  difficulty  is 
oftenest  felt  about  the  base  and  gi-eat  vessels,  and  when  the 
sound  is  of  clicking  character.  Sounds  really  produced  at  the 
valves  of  the  aorta,  may  not  be  transmitted  along  this  vessel, — 
as  a  consequence  simply  of  their  feebleness. 

at  tlie  same  time  ;  U.  C.  11.,  Ward  4,  Oct.  1850.  Vide  Clin.  Lect.,  loc.  cit. 
p.  389. 

*  I  leave  this  clause  as  it  stood  in  the  first  edition,  althougli,  I  confess,  I 
daily  lose  faith  in  the  efficacy  of  pressure  as  a  positive  means  of  distinguishing 
intra-cardiac  and  pericardial  murmurs.  There  are  several  reasons,  it  appears 
to  me,  why  implicit  trust  cannot  be  placed  in  the  effects  of  pressure.  First, 
an  indubitable  fi-iction-souud  may  be  weakened  by  pressure,  if  carried 
beyond  a  certain  amount;  secondly,  a  pericardial  rubbing-sound  may  be  some- 
times induced  by  pressure,  where  the  pericardium  is  free  both  from  exudation- 
matter  and  vascularity ;  thirdly,  a  true  endocardial  murmur  may  be  increased 
in  thin  persons  with  flexible  chests  by  regulated  pressure, — possibly  not 
endocardial  murmurs  of  all  sites  and  all  rhythms,  but  certainly  systolic  basic 
murmur.  {E.rj.  Lewis,  U.  C.  H.,  Females,  vol.  ix.,  p.  320;G.iy,  U.  C.  H., 
Females,  vol.  ix.,  p.  316.)  The  increase  in  intensity  seems  to  be  sometimes 
merely  the  effect  of  improved  conduction. 
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475.  The  action  of  tlie  heart  sometimes  produces  rhonchal 
')UTids.  iu  the  adjacent  lung, — cavernous,  and  coarsely  or  finely 
,abbliug.    The  rhythm  of  the  rhonchi,  and  their  persistence 
(luring  suspension  of  the  breath,  disclose  their  mechanism. 

476.  A  double  rasping  friction-sound,  so  loud  as  to  be 
audible  at  two  inches'  distance  from  the  chest,  existed  in  Dr. 
Swett's  remarkable  case  of  enlarged  granular  liver,  where  the 
pericardium  and  valves  were  perfectly  natural. 

■EESPIEATOBT  MURMURS  IN  THE  CARDIAC  REGION. 

477.  In  the  natural  state  the  respiration  is  clearly  audible 
over  the  entii'e  cardiac  region,  though  somewhat  enfeebled  about 
its  centre.  Enlargement  of  the  heart  widens  the  superficial 
extent  of  this  feebleness  ;  pericardial  effusion  does  so  also,  and 
stiU  more  in  proportion  to  the  percussion — dulness  existing, — to 

o  sensible  an  amount,  indeed,  that  the  excess  is  clinically  useful 
us  an  aid  in  distinguishing  these  two  states  of  disease  under 
difficult  circumstances. 

Pericardial  adhesions,  especially  if  attended  with  close  union  of 
the  pericardium  to  the  ribs,  and  agglutination  of  the  adjoining 
plem-al  surfaces,  wUl  maintain  the  natural  amount  of  audible 
respiration  in  the  pericardial  region,  through  the  coui'se  of  a 
subsequent  attack  of  pericarditis  with  liquid  eifusion.  Under 
these  circumstances,  persistence  of  respii-ation  in  front  of  the 
lieart  woidd,  as  I  have  elsewhere  shown,  be  a  sign  of  pericardial 
adhesions. 

VOCAL  RESONANCB  IN  THE  CARDIAC  REGION. 

478.  In  the  state  of  health,  vocal  resonance  is  weak,  or 
actually  null,  in  the  precordial  region.  In  some  cases  of 
pericardial  eflusion,  the  resonance  is  not  only  morbidly  loud  on 
the  confines  of  the  liquid,  but  acquires  an  segophouic  quality. 
In  the  only  instance  in  which  I  have  actually  observed  this,  the 
state  of  the  lung  adjoining  the  distended  sac  accounted  for  the 
increase  of  resonance, — the  fluid  simply  gave  this  an  segophonic 
quality.* 

*  riarley,  Consumption  Hospital,  Males,  vol.  i.,  p.  7C. 
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SECTION  L— INSPECTION. 

479.  The  outline  and  movements  of  the  large  arterial  trunks 
are  not  visible  to  the  eye  in  the  state  of  perfect  health.  In 
very  emaciated  persons  the  pulsation  of  the  aorta  in  the  epigas- 
trium may  be  seen,  however  ;  and,  if  the  arch  of  that  vessel  lies 
unusually  high,  slight  impulsive  motion  may  be  visible  in  thin 
people  above  the  sternal  notch.  The  carotid  pulses  can  scarcely 
be  seen,  if  the  neck  be  tolerably  provided  with  soft  parts  :  the 
same  statement  applies  to  the  smaller  arteries.  No  expansile 
character  can  be  detected  in  any  of  these  motions. 

480.  With  these  exceptions,  notable  visibleuess  of  arterial 
pulsation,  especially  with  onward  locomotion  of  the  artery,  is 
an  unnatural  condition,  depending  on  (a)  general  or  local  excite- 
ment of  the  circulation  ;  (4)  special  disease  of  the  heart ;  or  (c)i 
disease  of  the  visible  vessel  itself. 

481.  (ffl)  General  excitement  of  the  circulation,  it  is  well 
known,  produces  visible  throbbing  action  in  the  innominate 
artery  and  carotids,  which  passes  away  with  that  excitement. 
The  vessels,  however,  simply  pulsate,  and  undergo  no  onward 
locomotion.  Visible  pulsation  of  the  epigastric  aorta  may  be 
similarly  induced.  The  arteries  leading  to  an  inflamed  part 
often  beat  visibly. 

482.  (6)  Aortic  regurgitant  disease,  as  first  shown  by  Dr. 
Corrigan,  renders  the  pulsation  of  the  superficial  vessels  visible  : 
the  vessel  moves  forward  too,  in  the  direction  of  its  axis, — • 
sometimes  vermicularly.  The  radial  arteries  at  the  wrist,  the 
temporals,  and  the  posterior  tibials  behind  the  malleoli  are  the 
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usual  seats  of  tlie  appearance ;  but  in  highly  marked  cases  the 
carotid,  brachial,  femoral,  and  external  iliac  arteries  distinctly 
present  it.  To  what  extent  may  this  sign  be  trusted  to,  as 
evidence  of  aortic  regurgitation  ?  In  the  fii-st  place,  no  well- 
marked  case  of  that  disease  has  ever  fallen  under  my  notice  in 
which  visibleuess  in  the  superficial  pulses  was  not  more  or  less 
obviously  present.  In  the  second  place,  I  have  never  observed 
liiglili/  marked  and  extensive  visible  pulsation  without  aortic 
regurgitant  disease.  But  in  the  third  place,  in  aged  persons  of 
thin  franae,  whose  vessels  are  calcified  and  tortuous,  a  slight 
degree  of  the  phenomenon  may  certainly  be  noticed  in  the 
smaller  arteries,  independently  of  any  affection  of  the  aortic 
valves ;  and  if  the  left  ventricle  be  hypertrophous  in  such 
persons,  the  amount  of  visibleness  will  be  materially  greater ; 
but,  still,  win  fad  to  aifect  the  larger  trunks.  I  have  never 
known  simple  or  eccentric  hypertrophy  alone  produce  this  sign 
in  persons  under  the  age  of  forty,  whose  limbs  were  even 
moderately  weU  covered  with  flesh :  it  is  affirmed  that  the 
peculiarity  has  occasionally  been  traced  to  this  cause  solely, 
but  the  qualification  regarding  age,  my  own  observation  leads 
me  to  make,  is  not  referred  to.  Hope  thought  that  where 
there  was  mitral  regurgitation  or  contraction  to  any  amount, 
aortic  regui-gitation  failed  to  render  the  pulse  visible.  This 
seems  somewhat  theoretical,  and  is  positively  opposed  to  what  I 
have  seen.* 

483.  (c)  The  impulse  of  arteries  locally  diseased  is  mucli 
better  studied  by  the  touch  than  by  the  sight. 

SECTION  II.— APPLICATION  OF  THE  HAND. 

484.  The  systole  of  the  ventricles  conveys  to  the  entire 
extent  of  the  arterial  system  an  undulatory  and  somewhat 
expansile  motion,  easily  felt  in  vessels,  of  a  certain  size,  lying 

*  Deiiham  (U.  C.  H.,  Males,  vol,  vi,,  pp.  69—78),  had  marked  mitral 
regurgitation  and  constriction  associated  with  aortic  regurgitation,  yet  his 
radial,  brachial,  posterior  tibial  and  femoral  pulsations  were  weli  visible. 
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within  reach  of  tlie  fingers,  and  known  as  the  arterial  pulse  cr 
diastole.  Eadi  arterial  diastole  is  followed  by  a  contraction  or 
systole.  In  vessels  close  to  the  heart  the  pulse  is  perfectly 
synchronous  with  the  venti'icular  systole,  but  falls  more  and 
more  behind  it,  in  point  of  time,  the  further  the  artery  from  the 
centrar organ.  With  this  qualification,  the  synchronism  of  the 
pulse  and  ventricular  systole  is  perfect  in  health  ;  the  altered 
rhythm  of  the  latter,  produced  by  changes  of  posture,  and  all 
other  physiological  causes,  is  impressed  on  the  former.  In 
diseases  of  the  heart,  various  perversions  of  this  synchronism 
occur,  and  Lave  been  already  described.  The  systole  of  the 
arteries,  synchronous  with  the  heart's  diastole,  is  pulseless. 

485.  The  characters  of  the  pulse  which  may  have  diagnostic 
signification  in  cardiac  diseases  are  as  follows : — the  diastole 
may  be  quick  or  slow,  short  or  prolonged,  soft  or  hard,  loose  or 
tense,  empty  or  full,  small  or  large,  equal  or  unequal  in  force, 
and  other  characters,  in  successive  beats  ;  and  the  rhythm  may 
vary  in  the  different  forms  elsewhere  noted  [361].  The  stroke 
may  be  vibratory,  jerking,  undulatory,  bounding,  or  reduplicate 
(bis-feriens) :  these  terms  are  in  themselves  sufiiciently  explana- 
tory of  the  states  to  which  they  refer. 

486.  The  pulsation  of  the  thoracic  aorta  can  be  felt  only  in 
one  spot  in  health, — above  the  sternal  notch.  If  the  finger  be 
pressed  downwards  in  that  position,  the  patient's  head  being  at 
the  same  time  bent  forwards,  slight  impulse  is,  in  the  majority 
of  cases,  detected  :  where  the  arch  lies  high,  there  will,  of 
course,  be  very  distinct  movement.  True  aortic  impulse  is  felt 
directly  in  the  middle  line ;  impulse  inclined  to  the  right  side 
originates  in  the  innominate  artery.  The  pulsations  of  the 
abdominal  aorta  may  be  felt,  if  pressure,  proportional  to  the 
thickness  of  the  parietes  and  intervening  visca-a,  be  made  with 
the  hand  or  stethoscope.  The  movement  is  simply  one  of 
elevation  of  variable  force.  Except  in  very  thin  persons,  it  is 
impossible  to  feel  the  beat  of  the  vessel  laterally. 

487.  In  the  various  forms  of  dilatation  of  the  arteries,  the 
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dilated  portion  pulsates  with  undue  force,  unless'  it  be  more  or 
less  completely  filled  with  solidified  fibrine.  The  character  of 
the  movement  becomes  hammering, — its  force  sufficient,  in  some 
cases,  to  shake  the  entire  trunk  and  limbs.  Besides,  the  diseased 
vessel  becomes,  under  certain  cu-cumstauces,  the  seat  of  a  double 
impulse  with  each  contraction  of  the  left  ventricle ;  the  arterial 
systole  conveys  to  the  hand  an  appreciable  shock.  The  systolic 
pulsation  is  expansile,  as  well  as  heaving,  in  character ;  but  the 
distinction  of  the  former  quality  of  impulse  is  not  always  prac- 
tically easy.  Now,  in  the  case  of  the  thoracic  aorta,  there  is  no 
artifice  by  which  obscure  expansile  movement  may  be  rendered 
distinct :  in  that  of  the  abdominal  portion  of  the  vessel,  the 
hands  may  be  sometimes  slipped  deeply  on  either  side  of  the 
vessel,  and  a  double  sideward  impulsion  sometimes  detected, 
which  escapes  discovery  when  the  examination  is  made  in  front 
only.  Still,  it  must  be  confessed,  the  pulsation  of  the  healthy 
aorta,  when  pushed  forwards  by  an  enlarged  vertebra  or  tumour, 
cannot  always  be  distinguished  by  this  plan  from  that  of  enlarge- 
ment of  the  vessel  itself. 

488.  Arterial  pulsation  is  in  various  forms  of  disease  accom- 
panied with  thrill,  occasionally  more  intense  than  that  of  valvular 
origin.  Simple  peripheric  dilatation  of  a  vessel,  especially  if  it 
be  roughly  calcified,  is. a  more  efficient  cause,  than  saccidatina: 
aneurism,  of  this  phenomenon ;  and  a  spangemic  state  of  the 
blood  contributes  greatly  to  intensify  it,  when  other  conditions 
are  favourable.  Thrill  may,  in  such  a  combination  of  circum- 
stances, be  felt  two  or  three  inches  beyond  the  limits  of  the 
dilated  vessel.  Certain  morbid  states  of  the  blood,  especially 
spansemia,  will  suffice,  independently  of  any  textural  disease,  to 
produce  arterial  thrill,  which,  though  slighter  in  amount,  is 
generally  more  diffused  than  that  of  organic  origin. 

SECTION  III— PERCUSSION. 

489.  In  the  natural  state,  tlie  thoracic  aorta  has  no  appre- 
ciable influence  on  the  percussion-sound  of  the  surface,  beneath 
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whicli  it  lies.  Even  when  the  arch  lies  high,  the  resonance  at 
the  sternal  notch  can  scarcely  be  said,  practically  speaking,  to 
be  affected. 

490.  But  when  the  vessel  is  notably  dilated,  dulness  under 
percussion,  of  course,  occurs,  proportional  in  extent  and 
intensity  to  the  amount  of  enlargement, — modified  in  some 
degree  by  the  fluid  or  solid  state  of  the  contents  of  the  dilated 
spot,  and,  to  a  serious  degree,  by  the  vicinity  of  the  enlargement 
to  the  surface,  and  the  condition  of  the  intervening  textures. 

The  dulness  of  a  thoracic  sacculated  aneurism  is  not 
coextensive  with  its  dimensions.  Prom  its  more  or  less 
globular  form,  a  limited  portion  only  of  the  sac  reaches  the 
chest- walls,  and  the  observer  cannot  safely  percuss  with  sufficient 
force  to  detect  its  deeply-seated  parts.  Hence,  practically,  an 
intra-thoracic,  and  even  an  abdominal,  aneuj'ismal  sac,  is  always 
larger  than  the  results  of  percussion  would  indicate.  In  non- 
saccular  dilatation  of  the  aorta,  percussion  is,  for  obvious  reasons, 
a  sm-er  guide  to  the  size  of  the  enlargement. 

The  resistance  of  a  sac  filled  with  fibrine  is  highly  marked ; 
and  the  deficiency  of  elasticity  so  peculiar,  as  to  help  in  distin- 
guishing the  dulness  under  percussion  from  that  of  other  states ; 
as,  for  instance,  tubercuUsation  of  adjoining  lung.  The  line  of 
union  of  simply  condensed  lung  and  a  saccular  dilatation  is, 
however,  with  much  difficulty  to  be  drawn,  even  with  the  help 
of  this  peculiarity. 

It  is  difficult  to  fix  the  smallest  amount  of  dilatation  of  the 
arch  of  the  aorta  that  can  be  clinically  demonstrated.  Much 
will  depend  on  the  pains  taken  in  the- investigation, — much  on 
the  thinness  of  the  chest-walls  and  the  healthiness  of  other 
parts ;  but  much  more  on  the  precise  site  of  the  dilatation.  In 
a  case  where  the  dilatation  increased  the  width  of  the  vessel, 
when  cut  open,  by  two  inches,  and  hence  increased  tlie  diameter 
of  the  unopened  vessel  by  only  about  two-thirds  of  an  inch,  the 
fact  of  its  existence,  suspected  from  thrill  and  undne  impulse, 
was  proved  by  percussion.    But  here  the  right  angle  of  the  arch, 
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the  point  where  the  vessel  nears  the  surface  most  closely,  was 
affecfed.  So  small  an  amount  of  dilatation  could  not  have  been 
detected  in  any  other  part  of  the  arch*  Physical  evidence  will 
always  be  difficult  to  ol)tain,  where  a  small  sac  is  situated  at  the 
posterior  surface  of  the  vessel ;  but  by  careful  percussion  in  the 
course  of  the  arch,  a  sac  as  large  as  a  good-sized  walnut  may  be 
discovered,  if  it  lie  anywhere  between  the  second  right  inter- 
space and  the  left  border  of  the  sternum,  and  there  be  no  special 
and  unusual  source  of  difficulty  in  the  way. 

SECTION  IV. -AUSCULTATION. 

491.  Arterial  sounds. — Two  sounds,  synchronizing  with  the 
systole  and  diastole  of  the  heart,  are,  in  the  state  of  health, 
clearly  audible  in  the  course  of  the  pulmoiiary  artery  and  arch 
of  the  aorta  :  gradually  weakening  in  force  in  the  thoracic 
division  of  the  latter  vessel,  they  are  with  difficulty  caught  in 
the  lumbar  region,  but  by  depressing  the  abdomen  with  the 
stethoscope,  may  readily  be  heard  in  front.  In  some  persons, 
however,  a  single  sound,  synchronous  with  the  systole  of  the 
heart  and  diastole  of  the  vessel,  can  alone  be  detected  below  the 
chest. 

In  the  carotid  and  subclavian  arteries  almost  always,  in  the 
axillary  and  femoral  in  a  fair  proportion  of  cases,  the  sound  con- 
tinues double ;  in  vessels  more  remote  from  the  heart,  a  single 
sound  only,  synchronous  with  the  arterial  diastole,  can  be  heard. 
The  more  active  the  circulation,  the  larger  the  vessel,  the  thicker 
its  walls,  provided  their  elasticity  be  not  impaired,  the  more 
marked  is  the  sound  perceived  on  auscultation.  It  is  not 
unusual  to  find  a  single,  very  rarely  a  double,  sound  even  in  the 
brachial  and  radial  arteries,  where  these  conditions  are  favourable. 

492.  In  the  vicinity  of  the  heart,  the  arterial  sounds  closely 

•  H.  Cordelier,  U.  C.  H.,  Males,  vol.  iii.,  p.  331,  and  Consumption  Hospital, 
vol.  i.,  p.  56  :  the  patient  was  extremely  thin,  too  ;  an  accidental  aid  of  no 
mean  importance. 
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resemble  the  cardiac,  in  quality,  pitch,  and  proportional  dura- 
tion ;  at  a  short  distance  from  the  heart,  both  become  equalised 
in  length  and  loudness ;  sometimes  in  the  carotids  the  second  is 
the  longer  and  louder  of  the  two.  At  any  distance  from  the 
heart  the  sound  loses  tone  completely. 

If  the  vessels  are  full,  and  the  blood  of  natural  composition, 
the  arterial  sound  is  duller,  but  more  prolonged,  than  when  the 
mass  of  blood  is  small,  and  its  quality  thin.  The  arterial 
sounds  are  louder  in  females,  children,  and  thin  persons,  than  in 
males,  adults,  and  stout  people.  Their  intensity  is  increased  by 
slight  pressure ;  a  blowing  murmui-  takes  their  place,  in  a  large 
proportion  of  persons,  under  stronger  pressure.* 

493.  The  arterial  sounds  heard  in  the  vicinity  of  the  heart 
are,  doubtless,  in  great  part  transmitted  from  that  organ  :  as 
the  second  can  rarely  be  heard  at  any  distance  from  the  heart, 
the  inference  indeed  arises  that  it  is  solely  a  transmission- 
sound,  and  that  the  systole  of  the  arteries,  at  least  of  the  minor 
ones,  is  noiseless.  But  that  the  impulsion  and  friction  of  the 
blood  against  the  vessels,  and  vibrations  of  their  walls,  during 
their  diastole,  with  the  current-like  motion  given  to  their  column 
of  blood  by  the  form  of  the  vessels,  generates  sound,  cannot  be 
doubted ;  it  is  not  conceivable  that  sound,  audible  in  the  popli- 
teal or  radial  artery,,  is  the  mere  result  of  conduction  from  the 
heart.  Besides,  it  is  not  very  uncommon  to  find  the  first  sound 
in  the  carotid  artery,  oftener  in  the  right  than  the  left,  stronger 
than  at  the  aortic  orifice. 

494.  The  natural  amount  of  arterial  sound  is  capable  of 
increase  or  diminution  both  in  the  aorta  and  pulmonary  artery. 

But  the  only  modification  of  clinical  significance  falling  under 
this  head  is  increase  of  the  second  sound  in  the  pulmonary 
artery, — a  state  connected  by  Skoda  directly  with  hypertrophy 

*  But  it  is  ill!  error  to  suppose  that  any  amount  of  pressure  will  produce 
murmurs  in  all  persons  and  in  all  vessels:  tlic  contrary  may  be  hourly 
verified  at  the  bed-side.  The  smaller  the  artery  the  more  easily  is  murmur 
generated. 
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or  excessive  systolic  action  of  the  vessel  itself,  indirectly  with 
mitral  constriction  and  regurgitation,  and  with  hypertrophy  of 
the  right  ventricle  [445]. 

495.  Arterial  Murmurs. — The  arteries,  like  the  heart,  become 
the  seat  of  murmurs,  either  from  organic  change  or  inde- 
pendently of  this. 

496.  0;v7a«/c  murmur  in  the  intra-thoracic  arteries  varies  in 
intensity  from  a  scarcely  perceptible  sound  to  one  audible  even 
at  a  slight  distance  from  the  surface  ;  is  limited  to  a  small, por- 
tion, or,  more  rarely,  extends  over  a  considerable  tract  of  the 
vessel ;  presents  all  the  varieties  of  quality  noted  iu  cardiac 
miu'murs ;  varies  in  pitch  from  that  of  the  word  awe  whispered 
in  inspiration,  to  a  high  whistling  note ;  is  of  distinctly  inter- 
mittent rhythm,  single,  either  systolic  or  diastolic,  or  double ; 
and  either  short  and  abrupt,  or  prolonged  and  slow. 

497.  The  organic  conditions  of  arterial  murmur  are  referrible 
to  (1)  change  of  form  of  the  vessel ;  (3)  to  a  modified  condition 
of  ' its  internal  surface  ;  (3)  to  both  these  states  combined  }  and 
(4)  to  communication  between  an  artery  and  some  portion  of 
the  venous  system. 

498.  (1)  Peripheric  dilatation,  or  simple  lateral  sacculation  of 
an  artery,  especially  if  abrupt  and  well-marked,  by  altering  the 
direction  of  the  blood-current,  generates  murmur,  even  if  the 
internal  surface  oe  perfectly  smooth.  Narrowing  of  a  vessel 
produces  a  similar  efl'ect,  by  increasing  the  friction  of  the  blood 
against  the  walls  at  the  constricted  point.*  Murmur  of  both 
these  kinds  is  always  synchronous  with  the  pulse,  and  not 
rough,  unless  the  blood  be  spanaemic,  and  the  inner  walls 
deficient  in  smoothness. 

499.  (2)  Mere  atheroma,  unless  accumulated  in  unusually 
large  quantity,  does  not  produce  murmur ;  infiltration  with 
induration-mutter,  by  puckering  the  inner  surface  irregularly, 

*  Dr.  Corrigan,  however,  argues  with  great  ingenuity  that  it  is  not  at  the 
constricted  point  of  a  vessel,  but  witliin  the  area  of  the  loose  walls  beyond, 
that  murmur  is  produced. 


272  PflYSICAL  EXAMINATION  OF  THE  ARTERIES. 


roughens  the  sound ;  erosions  of  the  lining  membrane  do  so 
more  effectually ;  and  calcification  of  the  vessel,  if  it  cause 
irregular  elevations  of  that  membrane,  is  still  more  efficient. 
Murmur  is  also  produced  by  particles  of  exudation-matter  stud- 
ding the  surface  of  an  artery  recently  inflamed.  This  variety  of 
murmur  is  always  synchronous  with  the  pulse. 

500.  (3)  In  the  varieties  of  aneurism  with  diseased  coats, 
form  and  surface  are  changed  so  as  to  produce  murmur,  which 
may  be  systolic,  diastolic,  or  both,  and  attended  or  not  with  sound 
also.  The  conditions  regulating  the  time  and  accompaniments 
of  this  murmur,  wUl  be  described  under  the  head  of  Aneurism. 

501.  (4)  Intra-thoracic  varicose  aneurism,  in  all  its  forms,  is 
attended  with  murmur  synchi'onous  with  the  arterial  diastole, 
sometimes  prolonged  through  its  systole. 

503.  A  certain  amount  of  force  in  the  heart's  action  is  essen- 
tial to  the  generation  of  arterial  murmur  ;  increase  of  that  force 
will  convert  a  soft  into  a  harsh  quality  instantaneously. 

503.  Mm-murs  heard  in  the  thoracic  aorta,  single  or  double, 
are  often  merely  conducted  from  the  heart.  But  if  a  murmur, 
audible  at  any  part  of  the  arch,  be  of  different  pitch,  of  greater 
intensity,  and  of  harsher  quality  than  a  synchronous  murmur  at 
the  aortic  base,  it  may  be  inferred  that  a  cause  of  reinforcement 
exists  in  the  vessel  itself.  The  only  source  of  fallacy  would  be 
the  chance  coexistence  of  badly  conducting  materials  over  the 
base  of  the  heart,  and  of  excessively  good  ones  over  the  arch 
of  the  aorta.  The  characters  of  an  arterial  murmur  will  some- 
times guide  the  observer  partially  to  a  knowledge  of  its 
anatomical  cause;  but  the  actual  determination  of  this  will 
mainly  turn  on  the  state  of  other  physical  signs. 

504.  Inorganic  arterial  murmur  is  commonly  softly  blowing, 
if  the  vessel  be  ausculted  without  pressure.  If  pressure  be  used, 
it  rises  in  pitch,  and  becomes  sharply  whiffing  or  whipping, 
resembling  the  sound  produced  by  a  quick  stroke  of  a  riding- 
whip  through  the  air.  It  is  intermittent,  never  double,  never 
continuous,  never  synchronous  with  the  systole  of  the  vessel, 
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and  affects  the  arterial  system  extensively,  instead  of  being 
purely  local,  as  the  organic  variety. 

The  clinical  conditions  of  inorganic  arterial  murmur,  are 
certain  of  those  of  cardiac  murmur  of  the  blood-class,  especially 
spaneemia :  I  regard  it  therefore  as  a  hsemic  murmur.  It  is 
said  that  plethora  produces  it; — a  statement  I  have  been  unable 
to  verify  clinically.    But  of  this  more  by  and  bye. 

505.  Midway  between  the  organic  and  inorganic  varieties, 
stands  the  murmur  of  an  artery,  healthy  in  itself,  but  pressed 
upon  by  an  adjacent  tumor.  Arterial  murmur  of  this  mechanism 
may  synchronise  with  the  systole  of  the  vessel.* 
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SECTION  I.— INSPECTION. 

506.  Considerable  distension  of  any  particular  portion  of 
the  venous  system  indicates  the  existence  of  obstruction  in  the 
connected  main  trunk,  or  in  the  right  side  of  the  heart  itself.f 

The  internal  and  external  jugular  veins  are  the  veins  most 
frequently  found  enlarged, — the  right  more  commonly  than  the 
left,  when  one  side  only  is  affected.  This  obstructive  distension, 
uniform  or  varicose,  even  if  increasing  the  size  of  the  external 
jugular  almost  to  that  of  the  little  finger,  is  unattended  either 
with  change  in  the  integuments,  hardness  or  cordiness  of  the 
vein,  or  tenderness  under  pressure.  The  compion  causes  of  this 
condition  are  tricuspid  regurgitation,  and  pressure  on  the 
superior  cava  or  innominate  veins  by  intra-thoracic  tumour  or 
aneurism ;  more  rarely,  simple  dilatation  of  the  right  cavities  of 
the  heart. 

*  Gosling,  U.  C.  H.,  Females,  vol.  v.,  p.  130. 
t  It  is  not  intended  here  to  refer  to  the  signs  of  local  diseases  of  the  veins, 
3ucli  as  phlebitis  or  varix. 
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Excess  of  enlargement  on  one  side  cannot  be  implicitly 
trusted  to  as  significant  of  local  pressure,  instead  of  cardiac 
disease,  as  the  cause  of  enlargement.  Dilatation  of  the  heart 
and  tricuspid  regurgitation  may  be  attended  with  excess  of 
enlargement  of  the  left,  as  well  as  of  the  right,  external 
jugular. 

507.  The  external  jugular  vein,  oftener  the  right  than  the 
left,  is  occasionally  the  seat  of  visible  pulsation,  especially  at  its 
lower  part  near  the  clavicle.  Irregular  in  amount  and  in 
rhythm,  though  obviously  connected  in  the  main  with  the  ven- 
tricular systole,  jugular  pulsation  wants  the  distinctness  of  an 
arterial  pulse,  and  is  raflier  an  unsteady  intermittent  tremulous- 
ness  than  a  series  of  well-defined  beats.  The  effect  of  inspi- 
ration and  expiration  on  the  blood  in  these  veins  partly  explains 
the  irregular  rhythm ;  which  may  also,  in  part,  be  referred 
with  extreme  probability  to  the  influence  of  the  auricular 
systole.  The  impulse  producing  it  comes  visibly  from  below; 
and  when  a  portion  of  the  vein  is  emptied  by  pressui'e  from 
the  clavicle  in  an  upward  direction,  it  re-fills  immediately  from 
below,  while  the  pressure  is  sustained  above. 

Lancisi,  the  original  observer  of  this  phenomenon,  supposed 
that  it  was  produced  by  eccentric  hypertrophy  of  the  right 
ventricle.  Hope,  holding  to  this  view,  explains  the  impulse  by 
the  "  impetuous  recoil  of  the  tricuspid  valve,"  which  repels  the 
blood  about  to  descend  into  the  ventricle  with  such  force  that 
its  impulse  is  propagated  back  to  the  jugular  veins.  Many 
persons  maintain  that  jugular  pulsation  only  occurs  where  the 
tricuspid  orifice  is.  too  much  dilated  to  admit  of  closure  by  its 
valve,  whence  ensues  regurgitation  into  the  veins  during  the 
ventricular  systole.  Dr.  Parkes  teaches  that,  in  addition  to 
tricuspid  insufficiency,  rupture  of  the  valves  at  the  junction  of 
the  internal  jugular  and  subclavian  veins  is  a  necessary  condition 
of  the  phenomenon. 

1  know  of  no  facts  positively  showing  the  necessity  of  such 
rupture  of  valves  ;  the  vessels  may  be  sufficiently  distended  to 
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render  tlieir  valves  incompetent,  which  is  all  that  is  required.* 
The  valves,  too,  may  be  congenitally  absent.  Further  observa- 
tion on  these  points  is,  however,  desirable.  But,  as  concerns  the 
tricuspid  orifice?  Unquestionably  jugular  pulsation  is  most 
frequently  met  with  in  cases  of  tricuspid  insufficiency,  though  by 
no  means  in  all  of  the  class  ;  while,  as  I  have  decidedly  observed 
it,  where  the  valve  was  not  demonstrably  incompetent,  in  cases 
of  dilated  and  hypertrophous  right  ventricle,  I  cannot  refuse  to 
admit  that  this  latter  condition  alone  may  produce  it.f  If  the 
ventricle  be  hypertrophous,  and  the  valve  insufficient,  the 
pulsation  reaches  its  maximum.  It  is  to  be  remembered,  too, 
that  respiration  affects  jugular  pulsation,  emptying  the  vein  in 
inspiration,  distending  it  in  expiration.  The  parts  played 
severally  by  respiration  and  cardiac  action,  may  be  distinguished 
by  causing  the  patient  to  suspend  his  breath  for  a  moment.. | 

Extreme  jugular  pulsation  may  exist  without  the  least  visible 
throbbing  of  any  other  vein. 

■  508.  The  right  mammary  veins  may  be  knotty  and  pulsatile; 
I  have  seen  this  in  cases  of  insufficiency  of  the  tricuspid  valve, 
and  of  intra-thoracic  tumour. 

509.  But  veins,  much  more  distant  from  the  heart  than 
these, — the  veins,  for  instance,  of  the  dorsa  of  the  hands  and 
feet, — may  be  the  seat  of  pulsations  either  of  cardiac  or  of 

*  Thos.  Denham,  U.  C.  H.  Feb.  1861,  Males,  vol.  vi.,  pp.  69,  77.  Here 
notable  pulsation,  both  of  the  jugular  and  innominate  veins,  had  existed 
during  life ;  the  valve  was  ascertained  to  be  perfect,  but  enlargement  of  the 
calibre  of  the  veins  had  obviously  rendered  it  incompetent. 

+  It  is  too  constantly  assumed  by  observers,  that  where  the  tricuspid  valve 
is  insufficient  to  close  the  orifice  at  death,  it  has  been  bo  during  life  also. 
What  proof  have  we  that  an  instinctive  constriction  of  the  orifice  does  not 
accommodate  the  width  of  the  opening  to  the  capabilities  of  tlic  valve? 

X  The  jugular  pulsation  sometimes  noticed  in  pneumonia  may  depend, 
either  on  cardiac  influence,  or  on  that  of  respiration  and  the  pulsation  of  the 
contiguous  artery  combined  ;  the  fluttering  movement  of  tho  vein  on  the 
affected  side  sometimes  attending  pleuritic  effusion  is,  as  far  as  I  have  seen,  of 
the  latter  mechanism, — and  may  totally  disappear  in  the  erect  posture,  though 
well  marked  in  decurabency  (L  Harrison,  U.  C.  H.,  Females,  vol.  ix.,  pp. 
329,  315). 


276     PHYSICAL  EXAMINATION  OP  THE  VEINS. 


respiratory  rhythm,  or  of  both  combined.  Dr.  Jenner  has 
very  kindly  fovoured  me  with  the  particulars  of  three  cases 
illustrating  these  various  rhythms.  When  the  rhythm  is  cardiac, 
pressure  on  one  of  the  pulsatory  veins  on  the  back  of  the  hand, 
increases  the  strength  and  distinctness  of  the  pulsations  (which 
equal  in  number  those  of  the  radial  pulse)  to  the  distal  side 
of  the  point  pressed  on,  annuls  them  to  its  proximal  side  ;  the 
respiratory  movements  exercise  no  influence  on  the  pulsations. 
When  the  rhythm  is  respiratory,  the  vein  collapses  in  inspiration 
rapidly,  swells  in  expiration  slowly ;  and,  when  pressed  on,  its 
pulsation  ceases  to  the  distal,  increases  to  the  proximal,  side  of 
the  point  pressed  on.  One  of  Dr.  Jenner's  cases  exhibits  the 
co-existence  of  the  two  sorts  of  pulsation  (respiratory, — and 
cardiac,  by  vis  a  tergo  through  the  capillaries,  probably)  in  an 
infant  aged  eighteen  months,  cut  off  with  pneumonia  secondary 
to  tubercles.  The  reason  why  respiration  and  cardiac  action 
should  exercise  this  influence  on  distant  veins  in  some  cases  of 
disturbed  thoracic  action,  and  not  in  others,  apparently  similar, 
is  yet  to  be  discovered. 

510.  In  all  cases  of  appai'ent  venous  pulsation,  the  possible 
influence  of  accompanying  arteries  must  be  inquired  into. 

SECTION  II.— APPLICATION  OP  THE  HAND. 

511.  Thickening  of  the  walls  of  the  jugular  veins  sometimes 
arises  in  cases  of  tricuspid  regurgitation  of  long  standing.  If 
in  such  a  case  those  vessels  pulsate,  it  is  very  probable  their 
diastole  will  be  perceptible  to  the  fingers  ;  but  I  do  not  remem- 
ber ever  to  have  actually  observed  this. 

512.  Visible  pulsation  is  occasionally  attended  with  soft 
thrill, — a  minor  degi'ce  of  the  arterial  phenomenon  of  the  same 
name. 

SECTION  III.— AUSCULTATION. 

513.  '  The  venous  system,  as  was  originally  and  most  inge- 
niously shown  by  Dr.  Ogier  Ward,  is  the  occasional  seat  of 
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audible  miu-murs,  wMcli  possess  one  invariable  character — that 
of  continuousness. 

514.  In  point  of  quality,  venous  murmurs  are  referrible  to 
four  tj'pes :  the  blowing,  the  whistling,  the  humming,  and  the 
modulated.  The  blowing  varieties  may  be  as  soft  as  the 
respii-ation-sounds  in  health,  sharply  blowing,  loudly  blowing, 
as  the  sound  heard  on  applying  a  shell  to  the  ear,  or  actually 
roaring.  Or,  the  murmur  may  be  cooing  or  whistling.  To  the 
humming  type  belong  various  murmurs  resembling  more  or  less 
closely  the  noise  of  a  humming-top,  the  buzzing  of  a  fly,  the 
singing  of  a  tea-kettle,  &c.  Lastly,  venous  murmurs  are  some- 
times distinctly  modulated,  consisting  of  a  series  of  separate 
tones,  capable  of  musical  notation,  recurring  at  tolerably  regular 
inteiTals,  and  accompanied  by  a  low  hum,  which  gives  the 
continuous  character  to  the  whole. 

Inclining  rather  to  softness  than  roughness,  and  of  moderate 
intensity,  inaudible  unless  the  ear  or  stethoscope  be.  applied 
directly  to  the  surface,  generally  of  low  pitch,  as  the  whispered 
word  loJio,  (when  modulated,  of  course,  this  is  variable,)  venous 
murmur  is  liable  to  change  in  intensity  and  quality  from  one 
moment  to  another.  This  change  occasionally  occurs  from  some 
intrinsic  untraceable  agency  ;  more  frequently  from  some  one  of 
the  following  causes.  Acceleration  of  the  circulation  intensifies 
venous  murmur;  and  as  inspiration  favours  the  rapid  flow  of 
blood  in  the  veins  adjoining  the  thorax,  in  these  veins,  at  least, 
that  act  ought  to,  and  does  actually,  increase  the  loudness  of  an 
existing  murmur.  But,  on  the  other  hand,  suspension  of  the 
breath  at  first  exercises  even  more  markedly  the  same  efi^ect ; 
the  sharp  collision  of  the  blood  disks  inter  se,  and  against  the 
walls  in  the  struggle  to  move  onwards,  and  the  increased  vibra- 
tion of  the  walls  themselves,  probably  explains  this.  If  the 
breath  be  held  for  any  time,  the  murmur  disappears.  Any 
posture  which  stretches  moderately  the  vein  under  examination, 
intensifies  its  murmur:  if  the  part  examined  be  a  muscular 
one, — the  thigh,  for  example, — there  is  a  source  of  fallacy  in 
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the  rumbling  sound  of  muscular  contraction,  which  must  be 
guarded  against  by  auscultation  in  a  perfectly  relaxed  condition 
of  the  muscles.  In  the  neck,  murmur  is  stronger  in  the  erect 
than  in  the  lying  posture ;  probably  from  the  greater  rapidity  of 
flow  in  the  former  attitude.  Venous  murmur  attains  its 
maximum  under  a  certain  amount  of  pressure,  ascertainable 
in  each  instance  only  by  actual  experiment.  Less  or  more 
pressure  weakens  and  finally  obliterates  all  audible  sound.  Sex 
exercises  no  influence  on  the  intensity  of  venous  murmur,  nor, 
directly,  on  its  frequency.  No  doubt,  it  is  greatly  more 
commonly  observed  clinically  in  females  than  in  males ;  but  this 
depends  simply  on  the  disproportionate  frequency  of  its  physical 
conditions  in  the  two  sexes.  No  evidence  has  ever  been  adduced, 
showing  that  a  given  state,  which  fails  to  generate  murmur  in  a 
male,  will  succeed  in  the  case  of  a  female. 

515.  The  veins  in  which  murmur  occurs,  may,  as  far  as  I 
have  observed,  be  arranged,  as  follows,  in  order  of  frequency. 
The  external  and  internal  jugulars,  on  both  sides,  or  on  one 
side  only,  in  the  latter  case  most  frequently  the  right  ;  the 
subclavian  veins  ;  the  femoral  (I  have  never  failed  to  find  it  in 
these  vessels  when  well  developed  in  the  neck,  and  it  may  be 
caught  in  them  sometimes  when  inaudible  in  the  jugulars); 
the  axillary;  the  superior  cava  and  innominate  veins;*  the 
veins  of  the  bend  of  the  elbow  ;  certain  abdominal  veins  ;f  the 
pulmonary  veins ;  and  the  superior  longitudinal  sinus,  especially 
at  its  termination  in  the  torcular  Herophili.  J 

•  M.  Clarke,  U.  C.  H.,  Females,  vol.  iv.,  p.  261,  Oct.  1848,  "  Lancet," 
March  31,  1849. 

t  Siis.  Roberts,  U.  C.  II.,  Females,  vol.  v.,  pp.  218—220,  Oct.  1850. 
Continuous  loud  "roaring"  hum,  coupled  with  arterial  intermittent  murmur, 
of  maximum  strength  a  little  above  and  to  the  left  of  the  umbilicus,  but 
audible  even  to  the  right  of  the  middle  line.  Here,  too,  appear  cases  of  con- 
tinuous hum,  audible  on  deep  pressure  at  the  right  edge  of  some  enlarged 
spleens.. 

$  Davis,  U.  C.  H.,  Females,  vol.  iv.,  p.  138.  In  this  case  a  continuous 
remittent  murmur  was  also  audible  at  both  sides  of  the  mid-dorsal  spine. 
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51G.  luvariiibly  continuous  and  never  intermittent  in  rhythm, 
murmur  in  a  vein  may  be  simply  continuous,  that  is,  of  equable 
force  constantly ;  or  it  may  be  remittently  continuous,  under- 
going reinforcement  and  weakening  at  regular  intervals.  The 
type  is  humming  when  the  rhythm  is  thus  remittent.  Two 
causes  of  this  remittent  character  have  been  suggested :  the 
pulsations  of  an  adjoining  artery  against  the  soniferous  vessel, 
which  give  at  regular  intervals  a  momentary  impetus  to  the 
current  in  the  interior  of  the  vein ;  and  the  co-existence  of 
ordinary  intermittent  blowing  murmur  in  the  accompanying 
artery.  The  majority  of  instances  are  fairly  explicable  on  one 
or  other  of  these  principles  ;  some,  which  are  not  so,  may,  it 
would  appear,  be  explained  by  intrinsic  inequality  of  force  of 
current  in  the  veins, — an  inequality,  which,  we  know,  positively 
exists  in  cases  of  venous  pulse. 

517.  Venous  murmur  may  be  accompanied  or  not  with 
arterial  or  cardiac  murmur,  the  latter  basic  in  seat  and  systolic 
in  time. 

518.  But  do  the  murmurs,  just  described  under  the  name  of 
venous,  really  deserve  the  title  ?  The  history  of  opinion  on  the 
point  is  exceedingly  curious.  Long  after  the  venous  site  of  the 
"  humming-top  "  murmm*  in  the  neck  had  been  demonstrated 
to  the  satisfaction  of  observers  in  this  country,  M.  Bouillaud, 
and  French  writers  generally,  persisted  in  localising  it  in  the 
carotid  arteries.  Skoda  treating  of  it  so  lately  as  1842,  in  his 
section  on  arterial  murmurs,  likewise  placed  it  in  the  carotid, 
and  actually  ridiculed  the  idea  of  venous  origin.*  And  now 
that  he  has  adopted  the  correct  view,  his  countryman,  Kiwisch, 
experimentalises,  and  writes,  to  prove  that  the  veins  are  never 
the  seat  of  murmur,  the  carotids  being  the  real  site  of  the 
cervical  hum  in  a  chlorotic  woman.  Kiwisch's  argument, 
however,  seems  to  me  simply  to  present  one  more  illus- 
tration of  the  unfortunate  facility  with  which,  in  matters 


*  Percussion,  &c.,  2tc.  Aufl.  p.  IflO. 
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medical,  ingenuity  may  succeed  in  a  plausible  effort  to  make 
"  the  worse  appear  the  better  reason."  The  following,  among 
other  facts,  appear,  in  truth,  conclusive  as  to  the  venous  origin 
of  these  murmurs. 

1.  The  gentlest  pressure  on  the  external  jugular  above  the 
point  on  which  the  stethoscope  rests,  instantaneously  silences 
the  hum  beneath, — an  amount  of  pressure  so  slight  as  to  be 
incapable  of  exercising  the  least  influence  on  the  neighbouring 
artery.  2.  Continuous  hum  and  either  arterial  sound  or  arterial 
intermittent  blowing  murmur  may  in  some  cases  be  heard  at  one 
and  the  same  moment  separately ;  I  have  repeatedly  noticed  this 
in  the  femoral  artery  and  vein.  3.  Continuous  hum  can  be  heard, 
where  there  is  no  artery  to  furnish  murmur, — as,  for  instance, 
along  the  longitudinal  sinus  and  at  the  torcular  Herophili. 
4.  The  erect  posture  increases,  the  lying  posture  lessens  con- 
tinuous murmur  in  the  neck  ;  the  precise  converse  effects  are 
observed  below  the  groin :  this  is  only  intelligible  by  the 
changes  in  the  venous  ciu'rent  produced  by  altered  postures, — 
altered  postui-es  which  exercise  no  appreciable  influence  on 
arterial  action.  5.  Continuous  mui-murs  of  different  quality 
and  different  pitch  can  occasionally  be  heard  over  the  external 
and  internal  jugulars ;  there  is  no  difference  of  artery  in  the 
two  situations.* 

519,  Various  hypotheses  suggest  themselves  in  explanation  of 
these  murmurs,  referring  them  severally  to  altered  composition 
of  the  blood,  diminution  of  the  mass  of  the  blood,  change  in  the 
blood's  motion,  and  change  in  the  dynamic  and  physical  condition 
of  the  walls  of  the  veins. 

(a)  Venous  murmurs  are  so  constantly  connected  clinically 
with  chlorosis  and  other  maladies,  of  which  poverty  of  blood 
forms  an  element,  that  their  generation  in  some  way  or  other 
though  that  condition  of  blood  was  generally,  and  without,  it 

*  Perhaps  it  is  not  altogether  unworthy  of  notice,  also,  that  Kiwisch  failed 
to  produce  continuous  murmur  in  the  arteries  laid  bare,  and  auscultcd  under 
various  amounts  of  pressure  in  large-sized  animals. 
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must  be  confessed,  actual  proof,  accepted  as  a  fact.  The 
deficiency  of  red  disks  ia  anaemia,  liydrsemia,  and  spansemia 
was  held  to  explain  the  noisy  movement  of  the  blood, — a 
notion  which  received  its  first  contingent  of  precise  support 
from  M.  Andral,  who,  attempting  to  establish  the  exact  rela- 
'  ionship  between  the  amount  of  spanasmic  change  and  the  con- 
stancy of  venous  murmur,  finds  that  if  the  red  corpuscles  fall 
below  80  per  1000,  murmur  is  constant;  if  they  range  between 
sO  and  100,  pretty  frequent ;  if  between  100  and  115,  occa- 
sional;  if  between  115  and  136,  very  rare;  if  they  reach  the 
average  of  health,  invariably  absent.  It  is  argued  that  the 
blood  being  unnaturally  thin,  the  friction  attending  its  movement 
is,  according  to  a  law  of  Poisseuille's,  increased  to  such  an 
amoimt  as  to  engender  sound. 

But  there  are  some  facts  apparently  subversive  of  this  theoiy. 
Thus  it  is  weU  known  that  in  cases  of  chloi'osis  treated  with 
iron,  colour  returns  to  the  tissues,  long  before  venous  murmur 
disappears ;  and,  vice  versa,  Becquerel  and  Eodier  give  analyses 
of  the  blood  of  two  chlorotic  girls,  presenting  well-marked 
venous  hum,  with  a  mean  proportion  of  125'1  per  1000  of  red 
corpuscles, — certainly  an  amount  falling  within  the  limits  of 
health.  It  was  long  since  stated,  too,  by  the  "  London  Heart 
Committee,"  that  murmur  may  be  produced  in  the  veins  by 
pressure  in  a  state  of  robust  health ;  and  I  have  heard  it  in 
women  of  florid  complexion,  who,  as  far  as  I  could  ascertain, 
had  never  been  symptomatically  ansemic* 

*  Winterich,  "Brit,  and  For.  Med.  Chir.  Rev.,"  April,  1852,  found  the 
per  centage  of  venous  murmurs  in  healthy  persons  of  both  sexes  as  follows  : — 


Age. 

Males. 

Females. 

Age. 

Males. 

Females. 

1  —  5  . 

.  97 

.    .  98 

30  —  40  . 

.  80 

.    .  86 

5  —  10  . 

.  94 

.    .  96 

40  —  50  , 

.  77 

.    .  78 

10  —  15  . 

.  89 

.    .  95 

60  —  60  . 

.  72 

.   .  75 

15-20  . 

.  86 

.    .  88 

60  —  70  . 

.  68 

.    .  71 

20  —  25  . 

.  82 

.    .  88 

70  —  80  . 

.  40 

.    .  39 

25  —  30  . 

.  80 

.    .  86 

Dr.  H.  Davies'  inquiries  confirm  to  a  certain  extent  these  results. 
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Is  it  possible  that  increase  in  the  proportion  of  white 
corpuscles,  a  very  positive  attendant  on  clilorosis,  and,  as  shown 
by  Eemak,  on  repeated  haemorrhage,  plays  a  part  in  generating 
venous  murmur, — such  increase  probably  entailing  increase  of 
friction  and  labour  in  the  circulation  ?  It  is  certain  that  with 
disappearing  anrcmia  and  lessening  hum  the  white  corpuscles 
may  be  found  to  diminish ;  *  but  of  course  association  does  not 
prove  causation. 

(i)  Pure  diminution  in  the  mass  of  the  blood  explains  jugular 
hum  according  to  Hamernjk,  by  the  whirling  and  eddying 
motion  into  which  the  dwindled  venous  current  is  thrown  in 
passing  along  a  vessel,  wliich  in  consequence  of  its  anatomical 
arrangement  always  retains  a  certain  width  at  its  lower  part. 
But  it  seems  impossible  to  prove  this  alleged  influence  of  anaemia 
to  the  exclusion  of  spansemia,  inasmuch  as  diminution  of  the 
blood's  mass  seems  never  to  take  place  without  a  fall  in  the 
proportion  of  red  corpuscles. 

(c)  The  influence  of  eddying  and  interrupted  motion,  however, 
seems  difficult  to  contest  in  face  of  the  manifest  part  played 
by  regulated  pressure  with  the  stethoscope  in  eliciting  the 
murmur. 

(d)  If  the  veins  contain  less  blood  than  natural,  their  walls 
become  looser, — the  increased  facility  of  vibration,  thus  arising, 
accounts  for  the  murmur  in  the  opinion  of  some.  M.  Yernois, 
in  a  modified  form  of  this  theoiy,  looks  on  the  prominent  folds, 
into  which  the  walls  of  the  veins  are  thrown,  as  the  cause  of 
murmur,  through  the  impediments  they  ofler  to  the  flowing 
blood.  But  as  the  sinuses  of  the  dm"a-mater,  with  their  quasi- 
rigid  walls,  give  miu'mui',  the  non-necessity  of  such  obstructive 
action  is  obvious. 

520.  The  real  mechanism  of  these  murmurs  is  consequently 
obscure  enough.  It  seems  to  me  impossible  to  ignore  the 
influence  of  the  composition  of  the  blood  ;  in  highly  marked 


*  M.  Pitt,  U.  C.  H.,  FcmalcB,  vol.  viii.  pp.  21,  57,  Nov.  1851. 
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-paiiKuiia,  neither  flaccidity  of  veins,  pressure  on  theii-  surface, 
nor  even  velocity  of  current,  is  required  for  the  generation  of 
murmur, — it  exists  in  the  sinuses  of  the  dura-mater,  especially 
where  the  arrangement  of  these  canals  is  such  as  to  promote 
abrupt  collision  of  opposing  currents  meeting  at  a  conilux,  as  at 
the  torcular  Herophili. 

521.  It  is  held  by  some  writers,  that  as  murmurs  may  be 
lieard  in  the  veins  of  healthy  looking  persons,  they  cannot  be 
accepted  as  evidence  of  a  morbid  state  of  the  blood.  Such 
"normal "  venous  murmur  is,  as  far  as  I  have  observed,  always 
very  feeble  in  the  adult.  And,  inasmuch  as  venous  murmur 
raunot  be  found  by  any  means  in  all  adults,  there  is  clearly 
-amething  unnatural  in  those  who  present  it.  Even  in  children 
it  cannot  invariably  be  caught ;  and  what  is  healthy  in  a  child 
may  be  morbid  in  an  adult, — take  the  single  instance  of  the 
different  states  of  Peyer's  glands  in  childhood,  and  more  advanced 
life.  The  composition  of  the  blood  differs  in  infancy  and  adult 
age  ;  it  acquires  new  characters,  again,  in  old  age,  and  these 
characters  may  very  possibly  render  the  fluid  less  apt  to  generate 
sound,  whence  the  less  frequency  of  venous  murmur  in  old  age. 

I  would  sum  up  on  this  matter,  clinically,  by  saying,  that  a 
tate  of  blood  in  which  the  venous  current  becomes  slightly 
oniferous,  is  not  incompatible  with  aj^parent  health ;  but  that 
intense,  readily  audible  and  diffused  venous  murmur,  is  character- 
istic of  those  morbid  conditions  of  the  fluid,  called  hydrsemia, 
inajmia,  and  spanaemia. 

523.  The  diagnosis  of  venous  murmurs  turns  essentially  on 
their  continuous  character;  and  is  excessively  easy,  except  when 
accidental  circumstances  occur  to  render  that  character  obscure. 
I'iiis  happens  sometimes  about  the  base  of  the  heart  anteriorly, 
and  between  the  scapula?  in  the  back.  Pulmonary  venous 
murmurs  are  partially  masked  by  the  cardiac  sounds.*  In 
addition  to    its    peculiar   quality,  pitch,  inconstancy,  ready 
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influence  by  change  of  posture,  as  guides  to  the  venous  origin 
of  the  murmur,  its  rhythm  in  respect  of  the  heart's  beat  will 
sometimes  aid  in  connecting  it  with  the  veins.  Thus  a  diastolic 
murmur  at  the  base  (the  signs  of  organic  disease  at  the  cardiac 
orifices  being  deficient)  must  be  venous,  according  to  my 
experience ; — at  least  an  inorganic  cardiac  murmur  of  that  site 
and  rhythm  has  never  fallen  under  my  notice. 

534.  If  a  lateral  communication  exist  between  a  contiguous 
artery  and  vein,  so  as  to  permit  the  current  from  the  former  to 
enter  the  latter,  a  murmur  of  whizzing  or  whirring  character, 
and  essentially  intermittent,  results. 


PART  11. 


DISEASES  OE  THE  LUNGS,  HEAET,  AND  GREAT 

YESSELS. 


CHAPTER  I. 

THE  LUNGS  AND  APPENDAGES. 


SECTION  I.— THOEACIC  PARIETES. 

I.  PLETJEODTHIA. 

525.  By  pleurodynia,  is  understood  rheumatism  of  the  walls 
Bof  the  chest,  affecting  especially  their  muscular  and  fibrous 
Idextures.  Most  common  on  the  left  side,  and  in  the  infra- 
toillary  and  infra-mammary  regions,  its  essential  feature  is 
ipain,  more  or  less  acute,  sometimes  of  agonising  severity, 
increased  by  deep  inspiration,  by  coughing,  by  movements  of 
Ihe  trunk,  and  even  of  the  arm, — by  decumbency  on  the 
(affected  side,  and  by  pressure  both  on  the  ribs  and  in  the 
lintercostal  spaces. 

526.  Unless  it  coexist  with  acute  articular  rheumatism  (and, 
B8  far  as  I  have  seen,  the  combination  is  excessively  unusual), 
ipleurodynia  is  unaccompanied  with  fever. 

527.  The  play  of  the  chest  on  the  affected  side  is  interfered 
with.  The  movements  of  expansion  and  of  elevation  are 
Himinished  in  freedom,  and  their  rhythm  becomes  jerking  :  in 
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the  female  this  is  somewhat  less  perceptible  than  in  the  male, 
when  the  affeetion  occupies  its  ordinary  seat, — the  inferior  regions 
of  the  chest.  The  natural  relationship  of  the  abdominal  and 
costal  movements  in  forced  breathing  becomes  perverted.  [SO], 
The  respiration-sounds  are  of  intermilteut  weak  type,  and 
jerking  rhythm  ;  there  is  no  friction-sound  to  be  heard.  If  the 
patient  can  be  induced  to  expand  the  side  fully,  the  percnssion- 
sound  proves  natural ;  even  when  the  side  is  most  inactive,  it  is 
diflicult  clinically  to  discover  the  diminished  clearness  of  note, 
theoretically  to  be  expected. 

528.  Pleurodynia  simulates  the  congestive,  or  dry,  stage  of 
pleurisy.  Friction-sound  is  not,  on  the  first  onset  of  pain,  of  as 
much  use  as  might  be  anticipated  in  the  distinction  of  the 
two  affections ; — for,  on  the  one  hand,  friction-sound  may  be 
wanting  on  the  invasion  of  pleuritic  inflammation ; — and,  on 
the  other,  the  jerking  rhythm  of  pleurodynic  respiration  may 
so  closely  imitate  the  grazing  variety  of  that  sound,  as  to 
leave  a  cautious  observer  in  doubt.  If  with  pleurodynia  there 
be  a  chance  co-existence  of  febrile  action,  cough  and  slight 
bronchitis,  a  positive  diagnosis  should  be  refrained  from,  until, 
a  certain  number  of  hours  having  elapsed,  the  friction-sound 
of  prominent  plein-al  capillaries  or  of  exudation-matter,  if  the 
case  be  one  of  pleurisy,  will  have  established  the  fact  beyond 
the  possibility  of  doubt.* 

The  pain  of  pleurodynia  is  sometimes  seated  so  low  down, 
as  to  lead  to  the  suspicion  of  peritonitis.  The  absence  of 
rigors  and  severe  febrile  symptoms  generally,  as  also  of  vomiting, 
of  anxious  facies  and  other  signs  of  deep  constitutional  shock, 
will  distinguish  the  former  from  the  latter  disease.    In  both, 

*  In  a  case  seen  with  Dr.  Neil  Arnott,  the  diagnosis  was  rendered  difficult 
by  tlie  impossibility  of  making  a  physical  examination  of  tlie  chest,  so  exquisite 
was  the  tenderness.  But,  on  the  other  hand,  the  very  intensity  of  the  pain 
and  tenderness  argued  in  favour  of  pleurodynia  rather  tlian  pleurisy  ;  and  the 
event  proved  that  tlic  pleura  had  escaped.  In  this  instance  there  was  articulai' 
rheumatism  also. 
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the  abdominal  walls  are  tender  to  the  touch;  but  the  pain 
of  pleurodynia  is  more  fixed,  and  relatively  more  increased  by 
voluntary  movements,  than  that  of  peritonitis. 

529.  True  rheumatic  pleurodynia  yields  rapidly  to  cupping, 
dry  cupping,  anodyne  and  stimulant  liniments,  and  the  use  of 
colchicum  and  an  alkali. 

II. — INTERCOSTAL  NEURALGIA  AND  NEURITIS. 
KEUBALGIA. 

530.  The  intercostal  nerves — especially  on  the  left  side,  and 
from  the  sixth  to  the  ninth — are  not  unfrequently  the  seat 
of  neuralgia,  occasionally  of  actual  inflammation. 

531.  The  pain  of  this  neuralgia  is  severe,  varies  in  precise 
character,  as  that  of  similar  aifections  elsewhere,  occurs 
paroxysmally,  follows  tlie  course  of  the  affected  nerve,  or  seems 
to  pass  dii-ectly  backwards  from  the  edge  of  the  sternum  to  the 
vertebral  groove,  and  is  frequently  accompanied  with  pain 
in  the  branches  of  the  brachio-cephalic  plexus.  Generally 
speaking,  three  tender  points  (as  was  first,  I  believe,  shown 
by  M.  Valleix)  may  be  detected  by  pressure  in  the  course 
of  the  affected  nerve  or  nerves, — one  in  the  vertebral  groove, 
another  about  the  axillary  region,  a  third  in  front  towards 
the  terminal  ramusculi. 

5S2.  The  physical  signs  are  the  same  as  those  of  pleurodynia; 
impaired  thoracic  movement,  with  weak  jerking  respiration, — 
the  percussion-signs  being  negative. 

533.  Intercostal  neuralgia  is,  in  the  female,  often  associated 
with  that  of  the  mammary  gland,*  and  spinal  irritation ;  and  it 
often  occurs  in  an  obstinate  form  as  a  sequence  of  herpes  zoster. 
But  the  complaint  derives  its  interest,  in  respect  of  pulmonary 
pathology,  from  the  possibility  of  its  being  taken  for  an  evidence 
of  pleurisy,  and  from  its  being  pretty  frequently  associated  with 

•  Bcnyon,  U.  C.  11.,  Females,  vol.  viii.,  p.  225,  Martin,  U.  C.  H.,  Females, 
vol.  ix.,  p.  190. 


i 


288 


PARIETAL  DISEASES, 


phthisis.    Its  relationship  to  pseudo-anginal  affections  of  the 
heart  will  be  elsewhere  considered. 

534.  The  three  painful  points  in  the  course  of  the  nerve 
indicate  the  true  nature  of  the  disease,  distinguisliing  it  from 
pleurodynia,  costal  periosteitis,  and  all  pains  of  intra-thoracic 
origin. 

535.  If  the  tenderness  be  extreme  at  any  one  of  the  three 
points  referred  to,  a  few  leeches  are  requisite;  subsequently 
flying  blisters,  will,  as  concerns  local  measures,  often  complete  the 
cure.  But  sometimes,  after  a  sliarp  attack,  a  minor  amount  of 
pain  recurs  from  time  to  time,  which  is  best  reliered  by  the 
endermic  use  of  morphia,  or  by  inunction  with  ointments 
containing  belladonna  or  aconite,  or  in  severer  cases  their 
alkaloids.  The  internal  treatment  will  vary  according  to  cir- 
cumstances. If  the  neuralgia  appear  a  mere  subsidiary 
phenomenon  of  phthisis,  there  is  no  necessity  for  altering  the 
treatment  designed  for  the  main  affection ;  if,  on  the  contrary, 
it  become  for  the  time  the  prominent  disease,  quinine,  arsenic, 
and  iron,  combined  with  purgatives,  are,  as  in  the  case  of, 
other  neuralgias,  advisable. 

NETTRITIS. 

536.  Inflammation  of  the  intercostal  nerves,  with  vascular 
injection,  and  considerable  enlargement  of  their  substance,  has 
been  described  by  M.  Beau,  as  an  attendant  on  pleurisy  both  iu 
its  acute  idiopathic,  and  chronic  tuberculous  forms.  The 
pleuritic  "  stitch  "  in  the  side  he  looks  upon  as  the  result  of 
such  neuritis.  Further  observations  on  this  subject  are  called 
for:  that  "stitch"  may  have  existed  without  anatomical  evidences 
of  neuritis  being  detected  after  death,  is  indubitable. 

m.— VARIODS  PARIETAI,  DISEASES. 

537.  A  number  of  affections  of  the  walls  of  the  chest  pro- 
duce physical  signs  that  might,  without  due  caution,  be 
confounded  with  those  of  intra-thoracic  diseases.     A  mere 
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reference  to  some  of  them,  —  such  as  may  serve  to  put  the 
physician  on  his  guard — is  all  that  can  be  ventured  on  here. 

538.  Thus  costal  periosteitis,  with  its  tenderness,  local  per- 
cussion-dulness,  and  somewhat  weakened  subjacent  respiration, 
might  very  readily  be  mistaken,  at  the  apex  of  the  chest,  for 
consolidating  pulmonary  disease  beneath,  unless  the  ribs  were 
carefully  examined.  Carcinomatous  infiltration  of  a  rib,  espe- 
cially if  there  be  no  external  prominence,  may  in  like  manner 
deceive.*  Abscess  of  the  sternum,f  or  situated  between  the 
periosteum  and  the  anterior, |  or  at  the  posterior,  §  surface  of  that 
bone,  may  simulate,  according  to  its  precise  site  and  characters, 
mediastinal  abscess  or  tumour,  or  aortic  aneui'ism.  Subcuta- 
neous emphysema  and  anasarca  sometimes  give  rise,  through  the 
movements  of  respiration,  to  rhonchoid  noises  simulative  of  true 
bubbling  rhonchus  and  friction-sound  [233]. 

SECTION  II.— BRONCHIAL  TUBES. 
Inflammation. 

539.  Inflammation  of  the  bronchial  tubes,  or  bronchitis,  the 
most  common  of  pulmonary  diseases,  occm-s,  idiopathically,  in 
the  acute  and  chronic  forms. 

I. — ACUTE  BKONCHITIS. 

540.  Clinically,  as  well  as  pathologically,  acute  bronchitis 
differs  so  materially,  according  as  the  disease  implicates  merely 
the  larger  and  medium-sized  tubes,  or  involves  the  capillary 
ramifications  and  confines  of  the  air-cells,  that  the  two  varieties 
must  be  separately  considered. 

*  I  have  seen  two  contiguous  ribs  united  in  this  manner. 
+  Reilly,  U.  C.  H.,  Males,  vol.  vii.,  p.  305. 
X  Mottlce,  U.  C.  H.,  Females,  vol.  v.,  p.  36. 
f  Buckley,  U.  C.  H.,  Males,  vol.  ix.  p.  248,  310. 
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A. — Broncldlis  of  the  Larger  and  Medium-sized  Tubes. 

541.  This  variety  of  the  disease  is  anatomically  characterised 
by  injection  of  the  mucous  membrane,  capillifonn  generally, 
maculated  occasionally,  and  rarely  visible  to  the  naked  eye 
beyond  the  third  or  fourth  divisions.  Commonly  strips  of  good 
length  are  obtainable ;  but  in  rare  instances  they  are  short  from 
slight  softening  :  the  membrane  is  in  exceptional  cases  thickened, 
and  the  sub-mucous  tissue  infiltrated  with  soft  exudation- 
matter.  Epithelial  desquamation  occurs  in  patches:  true 
ulceration  never.  The  form  of  the  tubes  is  unaltered :  they 
contain  aerated  mucus,  exudation-matter  non-moulded,  pus 
and  epithelium, — the  whole  free  from  blood.  The  pulmonary 
tissue  is  natural. 

542.  The  iuvasion  of  the  disease  is  commonly  marked  by 
coryza,  sore  throat,  and  slight  hoarseness,  chilliness,  scarcely 
amounting  to  rigors,  with  lassitude,  aching  pains  in  the  limbs, 
and  frequent  pulse.  The  occurrence  of  coryza  is  significant  of 
the  primary  character  of  the  disease, — tuberculous  bronchitis 
very  rarely  originates  with  this  symptom. 

543.  The  disease  being  established,  more  or  less  discomfort 
and  pain  are  felt  behind  the  sternum, — a  sensation  of  heat, 
soreness,  or  rawness  of  the  bronchial  surfaces,  increased,  perhaps, 
to  acute  pain  by  cougiiing,  and  attended  with  a  sensation  of 
oppressed  breathing.  The  respiration  is  increased  in  frequency, 
slightly  out  of  proportion  with  the  pulse, — in  severe  cases, 
notably  so.  The  cough,  an  essential  feature  of  the  disease,  at 
first  short  and  dry,  or  nearly  so,  occasionally  paroxysmal,  and 
severest  after  sleep,  loud,  hoarse,  and  ringing,  is  attended,  after 
the  lapse  of  one  or  two  days,  when  it  becomes  loose,  with 
expectoration  of  frothy  mucus,  watery  in  the  main,  ropy  in  ' 
some  measure,  of  saline  taste,  faintly  yellowish,  yellowish  green, 
or  grayish  yellow  colour,  free  from  blood  visible  to  the  naked 
eye,  varying  greatly  in  quantity,  and  gradually  becoming  muco- 
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purulent.  The  sputa  run  togetlier  into  a  single  mass,  except  in 
rare  iiustances,  when  they  present  the  nummulated  form,  with 
perfect  opacity  :  I  have  seen  this,  even  in  children,  in  the 
bronchitis  of  measles.  Referred,  sometimes,  by  the  patient,  to 
the  sternal  region,  the  cough  is  more  frequently  brought  on  by 
a  tickling  feel  about  the  trachea  and  larynx,  where  the  patient 
will  consequently  obstinately  contend  his  whole  ailment  lies. 

Microscopically,  the  clear  sputa  of  bronchitis  consist  of  hyaline 
lluid,  mucus-corpuscles  and  small -sized  tesselated,  cylindrical  and 
ciliated  epithelium;  the  opaque  variety,  of  exudation-cells  and 
masses,  epithelium,  pus-cells,  and  some  rare  blood-discs.  Saliva 
and  epithelium  from  the  mouth  are  accidental  admixtures. 

544.  Lasting  from  four  or  five  days  to  two  or  three  weeks, 
!i  cases  of  complete  recovery  (which  make  the  vast  majority), 
ttended  with  febrile  action  of  sthenic  or  asthenic  type,  the 
icute  disease  may  besides  terminate  in  its  chronic  form,  or 
actually  prove  fatal.  The  variable  length  of  the  attack  in  the 
first  class  of  cases  depends  sometimes  on  the  extent  of  surface 
involved ;  probably  sometimes  on  the  depth  to  which  the 
disease  reaches  in  the  bronchial  walls ;  but  also  in  many  cases 
on  the  existing  diathetic  state,  inasmuch  as  with  the  same 
general  and  physical  signs,  and  under  the  same  treatment,  cases 
vary  pretty  widely  in  their  dui'ation.  The  chronic  disease 
supervenes  more  especially,  where  the  deep  tissues  of  the  tubes 
ire  involved  by  the  acute  attack.  Death,  solely  occurring  in 
infants,  in  aged  persons,  and  in  those  constitutionally  debilitated 
by  excesses,  injuries  or  disease,  is  even  in  these  classes  exces- 
sively rare ;  acute  bronchitis,  really  destructive  of  life,  belongs 

'  to  the  next  variety. 

B. —  Capillary  Bronchitis. 

545.  Even  in  this  variety  of  the  disease  the  proper  tissue  of 
the  minor  and  capillary  tubes  suffers  less  than  that  of  the 
larger.    Still,  redness,  irregular  thickening,  and  in  some  cases 
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softening,  in  yet  rarer  ulcerations,  may  be  detected  with  the 
naked  eye  in  the  smallest  bronchi  tlius  traceable.  The  tubes 
are  very  generally  dilated  uniformly,  or  more  rarely  unevenly ; 
they  contain  even  to  their  very  extremities  muco-pus  and  exu- 
dation-matter more  or  less  closely  adherent, — the  latter  in  the  form 
of  casts,  never  of  any  great  length,  and  either  solid  or  tubuLir. 

The  lungs  are  generally  air-distended  and  sometimes  acutely 
emphysematous  :  hence  general  excess  of  bulk.  But  here  and 
there  the  surface  is  depressed  in  the  site  of  collapsed  lobules, 
airless  and  quasi-solid,  yet  capable  of  insufflation  from  the 
trachea,  unless  the  exudation-matter  in  the  communicating  tubes 
be  very  abundant.  True  pneumonia,  lobular  or  diffused,  is  of 
purely  exceptional  occurrence  ;*  the  parenchyma  is  often  even 
unusually  pale.  Minute  accumulations  of  pus,  looking  intra- 
parenchymatous,  but  really  traceable  to  the  interior  of  the 
air-cells  and  ultimate  tubes,  are  sometimes  found  towards  the 
surface  of  the  lung.f  The  bronchial  glands  are  often  inflamed, — 
injected,  large  and  soft. 

546.  Capillary  bronchitis  being  generally  preceded  by  inflam- 
mation of  the  larger  tubes,  the  symptoms  of  invasion  are  not  so 
decided  and  severe  as  might  be  expected.  Eigors  are  rare; 
vomiting  rarer.  StUl  the  capillary  tubes  may  suddenly  become 
involved,  even  after  a  lull  of  symptoms  of  the  milder  disease; 
and  though  even  under  these  circumstances  the  rigors  of  an 
acute  seizure  may  be  wanting,  the  severity  of  the  general 
symptoms  from  the  first  shows  the  gravity  of  the  attack. 
On  the  other  hand  I  have  known  well-marked  rigors,  vomiting, 
and  headache  occur  at  the  outset. 

54'7.  Essentially  asphyxiating  in  its  effects,  as  the  anatomy 

*  This  is  especially  true  in  the  adult ;  but,  even  in  the  in&nt,  the  fre- 
quency of  lobular  pneumonia  has  been  greatly  exaggerated  by  some  writers, 
in  consequence  of  their  mistaking  collapsed  for  inflamed  lobules. 

+  These  are  the  "purulent  granulations"  of  Rilliet  and  Barlhez ;  for  the 
form  of  the  disease  attended  therewith,  thcy'proposo  the  rather  contradictory 
title,  "  vesicular  bronchitis." 
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of  the  disease  prepares  us  to  expect,  capillary  bronchitis  is 
attended  with  variable  congestion  of  the  external  surface, 
lividity  of  the  lips,  cheeks,  tip  ,  of  the  nose,  external  ears, 
iinger-ends,  and  with  fulness  of  the  jugular  veins,  indicating 
obstructed  circulation  through  the  right  side  of  the  heart, 
sequential  to  that  of  the  lungs.  The  pulse  and  respiration 
are  both  extremely  frequent, — the  latter  out  of  proportion 
to  the  former,  but,  as  far  as  I  have  seen,  never  to  the 
extent  observed  in  some  cases  of  pneumonia.  Dyspnoea, 
it  may  be  carried  to  orthopuoea,  and  paroxysmal ;  sense  of 
oppression  and  stuffing  in  the  chest ;  cough  at  first  almost 
perpetual,  with  exacerbations  from  time  to  time,  in  exceptional 
cases  infrequent ;  post-sternal  pain,  sharp,  aching,  sore,  slight  or 
null ;  expectoration  sometimes  muco-purulent,  yellowish  green, 
or  bright  green,  opaque,  very  abundant  and  free,  at  other  times 
viscid,  ropy,  glutinous,  containing  exudation-matter  in  patches* 
— the  whole  attended  with  feeble  reaction,  hot,  warm  or  about 
natural  temperature  of  the  skin,  which  is  sometimes  moist, 
but  fi-ee  from  sudamina,  anxious  countenance,  and  extreme 
general  restlessness, — constitute  the  ordinary  symptoms. 

In  cases  tending  to  a  fatal  issue,  exhaustion  soon  ensues. 
The  pulse,  if  at  first  of  some  power,  rapidly  loses  its  strength, 
becoming  excessively  frequent, — 120  to  150,  but  free  from 
irregularity;  the  respiration,  varying  commonly  from  36  to  50, 
maintains  its  relative  frequency,  almost  until  the  closing  struggle. 

Pulse-respiration  ratios  of  3.0,  2.5  or  2.25  to  1  are  not 
uncommon  ;  but  sometimes,  even  so  much  as  forty-eight  hours 
before  decease,  the  frequency  of  the  respiration  falls  while  that 
of  the  pulse  continues  to  rise  :  under  these  circumstances  I  have 
known  a  ratio  of  4. 5  to  1,  that  of  health,  coincide  with  a  pulse 
beating  144  per  minute. 

As  long  as  his  strength  permits, -the  patient  sits  erect  or  bent 
forwards;  but  the  body  gradually  yields ;  and  it  is  not  uncommon 

*  I  have  seen  white  patches  of  the  kind  in  the  sputa  of  a  patient  aged 
sixty  ;  in  infancy  it  is  not  very  unconimon. 


294 


•ACUTE  BRONCHITIS, 


to  find  patients,  while  still  perfectly  conscious,  lying  with 
the  head  lower  than  the  shoulders.  The  sputa  gradually 
diminish  in  quantity,  from  failure  of  power  to  expectorate ;  the 
skin,  generally  livid  or  cyanotic  in  tint,  falls  in  temperature,  and 
becomes  covered  with  cold  clammy  perspiration,  sometimes 
rather  copious,  rarely  attended  with  sudauiinaj  the  breath  grows 
cool ;  fitful  dozes  lapse  into  a  state  of  somnolence  ;  muttering 
delii'ium,  in  some  instances  slight  convidsions,  precede  a 
comatose  state  which  is  the  immediate  forerunner  of  death.  The 
fatal  termination  is  sometimes  hastened  by  the  accidental 
blocking-up  of  a  large  bronchus  with  secretion. 

548.  The  prognosis  of  capillary  bronchitis  is  very  serious. 
Eobust  adults  may,  it  is  true,  generally  be  saved  by  active 
measures  ;  but  of  young  children  and  aged  persons  (even  though 
free  from  chronic  bronchitis)  attacked,  it  has  been  calculated 
from  three-fourths  to  one-half  perish.  Death  generally  occurs 
between  the  eighth  and  the  twelfth  days  ;  convalescence  sets  in, 
in  cases  of  recovery,  between  the  tenth  and  twentieth.  I  have 
known  life  destroyed  in  the  adult  in  forty-six  hours.  If  the 
alimentary  canal  chance  to  be  affected  at  the  same  time — if  there 
be  gastric  or  intestinal  irritation,  the  vital  powers  fail  with  even 
unusual  rapidity. 

The  indications  of  fatal  tendency  in  individual  cases  are 
suppression  of  expectoration,  without  improvement  in  other 
symptoms,  increasing  viscidity  of  the  sputa,  excessive  frequency 
of  pulse  and  respiration,  failui'c  of  heat,  clammy  sweats,  and 
somnolence. 

That  slackened  and  comparatively  quiet  respiration  does  not 
in  itself  justify  a  favourable  prognosis,  where  other  symptoms 
remain  unrelieved,  is  inferrible  from  what  has  already  been  said. 

549.  The  physical  signs  of  both  the  varieties  of  simple  acute 
bronchitis  may  be  considered  together. 

Little  of  a  practically  valuable  kind  is  discovered  by  inspec- 
tion in  slight  bronchitis  :  the  form  of  tlie  chest  is  not  visibly 
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altered  ;  and,  unless  there  be  emphysema  present,  the  perversion 
of  movements  is  insufficient  to  attract  the  eye.  If  the  disease 
be  severe,  the  costo-abdominal  expansion-movements  assume  the 
characters  of  healthy  forced  breathing  ;  the  costal  increase  in 
amount,  the  abdominal  decrease.  Where  the  dyspnoea  is 
extreme,  the  lower  end  of  the  sternum  and  connected  cartilages 
sink  ill  with  inspiration.  The  expiration-movements  are  slow, 
laboured,  and  inefficient.  The  hand,  applied  to  the  surface, 
occasionally  detects  distinct  rhonchal  fremitus, — its  presence 
furnislies  a  rough  guide  to  the  seat  of  the  rhonchus,  as  it  will 
scarcely  be  transmitted  to  the  surface,  if  a  deep  bronchus  be  the 
source  of  vibration.  It  may  be  more  distinctly  perceptible 
during  inspiration  than  expiration,  or  vice  versa.  Dr.  Stokes 
Ijelieves  that  it  is  more  marked  in  the  child  and  female  than  in 
the  adult  male,  and  at  the  middle  and  inferior  parts  of  the  chest 
,  than  the  superior.  I  have  found  it  very  remarkably  developed 
in  infants  of  from  six  to  twelve  months  old.  The  state  of  vocal 
'  fremitus  varies ;  it  sometimes  exceeds  the  average  of  health. 

The  percussion-sound,  as  a  rule,  is  not,  practically  speaking, 
j  impaired  in  clearness,  and  may  be  even  a  little  raised  above  the 
!  pitch  of  health.  I  have  known  this  excess  of  clearness  iriaiu- 
!  taiued  in  the  central  regions  of  the  back,  in  capillary  bronchitis, 
t  through  the  whole  course  of  the  disease,  and  even  within  a  few 
!  hours  of  death.  Besides,  the  area  of  clear  pulmonary  resonance 
I  extends  in  front  a  little  further  downwards  than  natural — a  fact 
j  easily  ascertained  over  the  liver — and  expiration  has  less  effect 
j  than  in  health  in  diminishing  the  superficial  extent  and  amount 
'  of  that  resonance.  The  lung  is  held  to  a  certain  extent  in  a  state 
\  of  mechanical  distension,  from  diminished  elasticity  of  its  tubes 
j  and  substance,  and  from  imprisonment  of  air  by  glutinous 
'  mucus. 

In  certain  cases,  slight  dulness  under  percussion  may  be 
detected,  especially  at  the  postero-inferior  parts  of  the  chest. 
Jiut  this  condition  of  sound  in  simple  bronchitis  is  singularly 
rare ;  and  when  we  reflect  that  considerable  turgescence  and 
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thiclcetiing  af  the  mucous  membrane  over  a  large  extent  of 
surface  form  part  of  the  anatomical  features  of  the  disease,  the 
usual  clearness  of  resonance  affords  fair  ground  for  surprise,  i 
The  fact  of  such  clearness  existing  is  an  important  one ;  as  it 
will  commonly  enable  us  to  infer  the  idiopathic  character  of  the 
disease,  and  conclude  without  hesitation  that  it  does  not  depend 
upon  or  attend  tuberculous  deposition. 

The  imperfect  resonance  in  exceptional  cases  is  variously  pro- 
duced. Sometimes  depending  upon  accumulation  of  bronchial 
secretion,  it  is  then  chiefly  observed  at  the  base  and  posteriorly, 
and  occurs  more  especially  in  subjects  of  debilitated  constitu- 
tion, or  in  those  labouring  under  prostrating  diseases, — as,  for 
example,  typhoid  fever — of  which  the  bronchitis  is  only  a 
secondary  condition.  In  these  cases  there  is  often  some  con- 
gestion, or  more  rarely  oedema,  of  the  lung,  which  takes  its 
part  in  producing  the  deficiency  of  clearness.  OccasionaDy 
the  dulness  seems  traceable  to  collapse  of  the  lung,  conse- 
quent o"n  pressure  on  a  main  bronchus  by  enlarged  bronchial 
glands, — the  bronchitic  secretion  contributing  its  share,  at  the 
same  time,  of  defective  resonance.* 

Eeference  has  ah-eady  been  made  [137]  to  the  occasional 
occurrence  of  a  pseudo  cracked-metal  resonance  in  the  bronchitis 
of  young  children  especially.  I  would  add,  to  what  is  there 
said  on  the  subject,  that  unlike  the  true  cavernous  sign,  this 
simulation  of  it  is  changeable  in  place. 

By  auscultation,  we  learn  that  true  respiratory  sound, 
weakened,  sometimes,  even  to  suppression,  in  the  tissue  com- 
municating with  the  alfected  tubes,  is  exaggerated  on  its  confines 
and  elsewhere, — hence,  especially  so  in  the  upper  parts  of  the 
chest.  The  respiration  is  coarse  and  noisy,  often  more  like  dry 
rhonchal,  than  true  breathing,  sound ;  whence  I  have  been  in 
the  habit  of  calling  it  "  sonorous  respiration."  The  sounds,  dry 
and  harsh  in  quality,  are  accompanied,  and  it  may  be  masked 
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more  or  less  perfectly,  by  sonorous,  sibilant,  and  bubbling 
rhonclii,  in  various  combinations, — the  former  often  of  musical 
quality.  Expiration  is  sometimes  much  prolonged,  and,  as  it 
were,  labom-ed.  Tlie  vocal  resonance  is  not  perceptibly  affected 
as  a  rule ;  but  in  some  cases,  probably  from  nasal  character  in 
the  voice,  it  has  a  sniffling  quality. 

As  a  general  fact,  the  sonorous  and  sibilant  rhonchi  are  most 
marked  and  constant  in  the  dry  stage  of  bronchitis ;  the  bubbling 
in  that  of  secretion.  But  both  orders  of  sound  are  frequently 
combined  in  the  latter  stage  ;  and  in  some  cases  secretion  occurs 
so  rapidly  that  bubbling  rhonchus  is  audible  from  the  first. 
When  the  secretion  is  very  abundant,  distinct  agitation  of  the 
fluid  in  the  tubes  may  be  caused  by  the  action  of  the  heart. 
As  was  first  observed  by  Dr.  Stokes,  each  pulsation  of  the  heart 
then  causes  a  corresponding  rhonchal  sound,  continuing  when 
the  breath  is  held. 

In  idiopathic  capillai-y  bronchitis,  in  addition  to  the  signs 
belonging  to  bronchitis  generally,  auscultation  discovers  fine 
bubbling  rhonchus  at  both  bases  posteriorly  ;  coarser  rhonchus 
higher  up.  If  abundant  and  minute  in  its  bubbles,  this 
rhonchiis  indicates  very  positively  that  the  capillary  tubes  are 
inflamed ;  but  as  fine  bubbUug  sometimes  occurs  to  a  limited 
extent  in  cases  running  a  mild  course,  gravitation  of  fluid  from 
the  larger  tubes  above  to  the  smaller  below,  is  probably  suffi- 
cient to  produce  it  on  a  smaU  scale :  if  confined  to  one  base, 
or  to  one  or  both  apices,  the  bronchitis  it  depends  on  is 
•  enerally  either  of  emphysematous  or  tuberculous  origin. 

In  intense  bronchitis  of  both  lungs,  especially  where  any 
slight  emphysema  pre-existed,  the  bulk  of  the  organs  may  be 
sufficiently  increased,  to  push  the  heart  slightly  downward,  and 
to  the  right ;  the  organ  then  beats  mainly  at  the  left  costal 
angle.  The  diaphragm  and  subjacent  viscera  are  likewise 
depressed  to  a  trifling  amount, 

.550.  The  diagnosis  of  bronchitis  of  the  large  tubes  is 
sufficiently  simple,— dry,  passing  into  moist,  bronchial  rliouchi, 
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post-sternal  soreness,  expectoration  non-sanguineous,  first  clear 
then  muco-purulent,  accompanied  with  sligiit  febrile  reaction, 
identifying  the  affection.  It  is  well  to  observe  here  that  the 
mere  existence  of  dry  rhonchi  is  not  significant  of  bronchitis ; 
those  rhonclii  may  doubtless,  in  emphysematous  and  asthmatic 
persons,  be  produced  by  spasm  of  the  minor  tubes. 

551.  Capillary  bronchitis  is  distinguished  from  diffused 
pneumonia  by  its  clear,  or  nearly  clear,  percussion-sound,  by 
the  coarseness  of  its  rhonchus,  the  deficiency  of  tubular 
breathing,  the  comparative  coolness  of  the  skin,  its  less  perverted 
pulse-respiration  ratio,  the  deficiency  of  rigors  of  invasion,  and 
its  non-sanguineous  expectoration. 

From  the  lobular  pneumonia  of  childhood  the  distinction  is 
less  easy.  The  piimary  rlionchus  of  pneumonia  in  infancy  is 
comparatively  coarse,  that  of  capillary  bronchitis  comparatively 
fine ;  and  assistance  from  the  sputa  fails,  as  they  are  almost 
invariably  swallowed.  In  capillary  bronchitis,  however,  the 
moist  rhonchus  is  generally  much  more  diffused  than  in 
pneumonia,  and  tubular  breathing  does  not  occur ;  the  skin  too 
is  free  from  acrid  heat,  often  temporarily  moist. 

The  diagnosis  of  capillary  bronchitis  and  acute  phthisis  is 
considered  with  the  latter  disease. 

Typhoid  (Peyerian)  fever  seen  within  the  first  few  days, 
before  the  appearance  of  its  special  eruption,  might,  and  actually 
has  been,  mistaken  for  acute  bronchitis.  But  the  cough  and 
dyspnoea,  which  lead  in  such  cases  to  the  error,  prove  to  be 
excessively  slight  in  proportion  to  the  extent  and  loudness  of 
the  dry,  or  it  may  be  moist,  bronchial  rhonchi ;  the  expectora- 
tion is  sometimes  tinged  with  blood,  through  co-existent  epistaxis; 
the  dull  leaden  hue  of  the  typhoid  facies  difl'ers  strikingly  from  its 
livid  tint  in  severe  primary  bronchitis.  Besides  rigors,  vomiting, 
cephalalgia,  abdominal  pain,  common  initiatory  symptoms  in 
typhoid  fever,  are  almost  unknown  in  bronchitis.  In  the  verj' 
rare  instances  in  which  they  mark  the  invasion  of  capillary  bron- 
chitis, the  whole  special  symptomatology  of  the  latter  disease 


TREATMENT. 


299 


stands  out  from  the  first  iu  such  strong  relief,  as  to  make  error 
next  to  impossible. 

552.  The  treatment  of  acute  bronchitis  in  the  adult, 
sufficiently  simple  in  its  general  indications,  is  often  beset  with 
difficulty  at  the  bed-side. 

Venesection  is  advisable  to  the  extent  of  twelve  or  fourteen 
ounces,  where  an  extensive  surface  is  involved,  where  the  consti- 
tution is  strong,  and  the  febrile  action  positively  of  sthenic  type. 
Rarely  is  repetition  of  general  blood-letting  called  for  by  the 
violence  of  the  symptoms  ;  and,  while  the  abstraction  of  large 
quantities  of  blood,  with  the  view  of  putting  an  immediate  close 
to  the  disease,  is  perfectly  chimerical,  such  sacrifice  of  the  fluid 
is  useless  for  an  object  assigned  by  some  writers, — the  prevention 
of  pneumonia,  seeing  that  iu  the  adult  idiopathic  inflammation 
of  the  tubes  does  not  pass  on  to  the  parenchyma.  '  If  there  be 
strong  apprehension  from  the  past  history,  or  from  existing 
symptoms,  of  the  capillary  tubes  becoming  extensively  involved, 
plausible  grounds  exist  for  repeating  venesection,  especially  if 
the  blood  previously  drawn  have  proved  highly  hyperinotic  ;  but 
it  must  not  be  forgotten  that,  though  we  may  thus  control  the 
congestive  stage  of  the  capillary  disease,  there  is  no  evidence  of 
our  being  able  to  prevent  its  occurrence  ;  and  the  patient  will 
require  all  attainable  strength  for  the  almost  inevitable  asphyxia- 
ting stage.  The  determination  of  the  amount  of  blood  to  be  drawn 
in  these  cases  is  the  real  clinical  difiiculty  in  their  management ; 
and  as,  unfortunately,  numerical  evidence  is  wanting  on  the 
point,  the  physician  must  in  each  case  trust  for  guidance  to  a 
careful  appreciation  of  all  its  circumstances.  Cceteris  paribus 
venesection  may  with  propriety  be  pushed  further  in  country 
than  in  town-practice.  In  cases  of  medium  severity,  cupping 
between  the  scapulae,  to  six  or  eight  ounces,  or  the  application 
of  from  twelve  to  twenty  leeches  to  the  upper-sternal,  infra- 
clavicular, or  axillary  regions,  will  suffice  in  the  M'ay  of  a  first 
blood-letting, — to  be  repeated,  should  the  relief  to  the  breathing, 
as  shown  especially  by  the  number  of  respirations  per  minute,  be 


300 


ACUTE  BRONCHITIS. 


only  temporary.  Dry  cupping  of  the  chest  will  sometimes  with 
propriety  be  substituted  in  weakly  persons  on  the  second  and 
subsequent  occasions  ;  or  the  exhausting  apparatus  of  M.  Juuod 
may  be  applied  to  one  or  both  lower  extremities. 

Although  not  demonstrably  so  eiBcient  in  bronchitis  as  in 
pneumonia,  tartarised  antimony  is  the  most  eifectual  agent 
known  in  controlling  acute  sthenic  bronchitis.  In  divided  doses 
of  from  four  to  ten  grains  in  the  twenty-four  hours,  it  appears 
to  hasten  resolution  very  sensibly  in  the  milder  cases,  and 
advances  the  secretive  stage  in  the  severer.  If  the  tendency  to 
depression  under  the  influence  of  the  antimony  be  very  marked 
— marked  enough  to  excite  fear  that  the  vital  powers  may  be  too 
much  lowered — calomel  and  opium  may  be  employed  instead. 
I  entertain  no  question  as  to  the  superiority  of  tartarised  anti- 
mony under  ordinary  circumstances. 

Alkalis  are  theoretically  indicated,  where  the  sputa  are  viscid, 
and  contain  exudation-matter ;  and  when  the  blood  is  notably 
hyperinotic.  I  have,  however,  little  experience  of  their  eflScacy 
in  this  inflammation. 

553.  Free  secretion  from  the  tubes  being  established,  and  the 
febrile  action  lowered,  the  application  of  a  full-sized  blister  to 
the  sternum,  or  between  the  scapulae  (liere,  in  consequence  of 
gravitation,  it  draws  off  most  fluid),  becomes  most  serviceable ; 
— mustard-poultices  may,  even  from  the  first,  be  employed. 
Diaphoretics  and  expectorants,  containing  liquor  ammoniae 
acetatis,  vinum  ipecacuanhcc,  paregoric,  and  similar  agents,  are 
now  advisable, — and  these  may  gradually  be  replaced  by  prepa- 
rations of  a  more  stimulant  character,  such  as  tincture  of  squills, 
and  the  ammoniated  tincture  of  opium  of  the  Edinburgh 
Pharmacopoeia.  Dilute  hydrocyanic  acid  and  the  tincture  of 
lobelia  inflata,  especially  if  there  be  spasmodic  tendency  in  the 
cough,  and  the  fear  of  serious  depression  be  past,  are  useful 
adjuncts.  If  the  abundance  and  fineness  of  the  moist  rhoncln 
indicate  tendency  to  bronchial  accumulation,  emetics  are  of  signal 
service,  by  mechanically  clearing  the  tubes.    The  suli)hate  of 
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'.iac,  as  entailing  little  or  no  constitutional  depression,  is  the 
best  agent  of  tlie  class ;  and  may  in  urgent  cases  be  repeated 
lirice  in  the  day.  In  the  advanced  stage  of  the  disease,  if  there 
!)e  inclination  to  lapse  into  a  chronic  state,  carbonate  of  ammo- 
nia, senega,  the  balsamic  medicines,  copaiba,  gum-ammoniacum, 
and  compound  tincture  of  benzoin,  are  distinctly  serviceable 
ill  moderating  the  amount  of  secretion,  facilitating  its  discharge, 
and  so  relieving  dyspncea. 

554.  Throughout  the  whole  course  of  the  disease,  the  bowels 
should  be  kept  freely  open.  It  would  be  difficult  to  prove,  it  is 
true,  that  the  duration  of  the  disease  is  prolonged  by  confine- 
raent  of  the  bowels,  but  most  certainly  fulness  of  the  abdomen 
increases  dyspnoea,  and  discomfort  in  the  chest.  On  the  other 
hand,  I  have  never  seen  any  utility  in  severe  counter-irritant 
purgation. 

The  temperature  of  the  room  should  range  from  63°  to  66° 
I'ahrenheit,  or  even  higher  under  special  circumstances,  such  as 
irevious  residence  of  the  patient  in  a  warm  climate.  The 
iioisture  of  the  atmosphere  may  be  regulated  according  to  the 
latient's  feelings  by  evaporating  water  from  a  dish  near  the  bed ; 
[  have  known  violent  paroxysms  of  cough  and  dyspncea  relieved 
Sy  this  simple  plan.  Occasional  free  ventilation  of  the  room, 
.he  patient's  head  being  protected  at  the  time,  is  essential  to  his 
>:arly  recovery, — he  wants  aU  obtainable  oxygen.  Flannel  should 
be  put  on  next  the  skin,  if  not  previously  worn, 

555.  If  the  disease  have  actually  assumed  an  asphyxiating 
liaracter,  when  the  patient  is  first  seen,  no  matter  how  that 

character  have  been  produced, — that  is  whether  by  implication 
of  the  capillary  tubes,  by  very  extensive  seizure  of  the  minor 
ones,  or  by  moderate  inflammation  occurring  in  an  asthenic 
state  of  the  system, — depletory  measures  must  be  employed 
with  the  extremest  caution.  This  is  the  more  true,  as  it  is 
(^specially  in  aged  persons  the  disease  is  liable  to  pass  suddenly 
I'rom  a  very  mild  state,  apparently  not  requiring  medical 
management,  to  one  of  the  gravest  character.    The  abstraction 
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of  a  few  ounces  of  blood  may,  under  such  circumstances,  be 
followed  by  vital  depression,  which  very  manifestly  hastens  the 
fatal  issue,  and  is  perhaps  occasionally  its  real  cause.  Local 
dry  cupping,  or  the  application  of  Junod's  apparatus  to  the 
limbs,  counter-irritation  of  the  chest  by  mustard  poultices  and 
blisters,  along  with,  internally,  stimulant  expectorants,  especially 
the  sesquicarbonate  of  ammonia,  in  doses  of  from  three  to  ten 
grains  every  second  or  third  hour,  combined  with  squill,  serpen- 
taria  and  senega  or  ammoniacum,  constitute  the  staple  of  the 
treatment.    Muriate  of  ammonia,  in  doses  of  five  to  twenty 
grains,  is  by  some  preferred  to  the  sesquicarbonate :  chlorate  of 
potass,  in  doses  of  five  to  twelve  grains  every  hour,  some-  I 
times  acts  favourably  in  warding    off  apparently  imminent  '\ 
asphyxia,  but  on  the  whole  appears  to  me  inferior  in  efficacy  to  | 
the  latter  salt  of  ammonia.    The  patient's  strength  must  be  | 
supported  by  strong  beef  tea  and  jellies ;  and  wine  or  brandy 
given  in  frequent  doses  to  sustain  his  calorific  power. 

In  the  more  serious  cases  of  bronchitis,  it  is  exceedingly 
probable,  the  muscular  coat  of  the  tubes  loses  its  contractile  ' 
force.  Now  that  coat  appears,  in  the  calm,  and  still  more  in 
the  forced  expiration,  of  health,  to  possess  the  power  of  reducing 
the  tubes  to  less  than  their  medium  size;*  the  elasticity  of  the 
inflamed  bronchi  must  likewise  be  impaired  according  to  one  of 
the  acknowledged  laws  of  inflammation.  Now  thus  are  easily 
intelligible  the  tendency  to  dilatation  of  the  tubes,  the  laboured 
expiration,  and  the  accumulation  of  secretions,  characteristic  of 
the  acute  disease.  And  hence,  more  particularly  as  bronchial 
paralysis  and  air-distension  of  the  lung  are  known  to  follon' 
section  of  the  par  vagum,  it  seems  right  that,  as  a  final 
resource,  galvanism,  in  the  course  of  that  nerve,  should  be  tried 
in  cases  of  asphyxiating  bronchitis. 

•  Vide  nn  interesting  paper  by  Dr.  RndclylTc  Hall,  "  On  the  Action  of  tl>e 
Muscular  Coat  of  the  Bronchial  Tubes  in  Respir.ition." 
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556.  Chronic  brouchitis,  like  tlie  acute  disease,  varies  greatly 
1  severity. 

557.  In  one  class  of  cases  slight  cough,  with  yellowish-white 
muco-puruleut  expectoration,  moderate  in  quantity  and  easily 
voided,  attended  with  little  or  no  post^sternal  soreness  or  pain, 
affecting  but  very  slightly  the  general  health,  appetite,  and  flesh, 
appearing  in  winter,  and  ceasing  on  the  approacli  of  the  piild 
reason,  constitutes  clinically  the  whole  of  the  disease  :  this  is 
the  shghtest  form  of  "  winter  cough." 

558.  In  a  second  class  of  cases  the  cough  is  more  violent, 
and  more  constant,  severest  in  the  mornings  ;  the  expectoration 
scanty  and  adhesive,  or  easy  and  copious, — under  the  latter 
I'ircurastances  consisting  of  large  uummulated  masses,  floating, 
<emi-siuking,  or  sinking  in  water,  non-aerated  or  scarcely  aerated, 
ash-coloured,  yellowish-green,  deep-green,  or  in  very  rare  cases 
of  a  tint  almost  like  Scheele's  green,  remaining  separate,  or 
forming  a  single  liquid  collection,  slightly  streaked  occasionally 
with  blood,  when  the  cough  is  excessively  violent,  and  especially 
if  the  left  side  of  the  heart  be  obstructed  in  the  slightest  degree, 
but  never  accompanied  with  actual  hasmoptysis,*  of  peculiar 
nauseous  odom*,  sometimes  fojtid,  smelling  like  wet  plaster, 
or  putrescent  matter.  Microscopically  the  sputa  consist  of 
epithelium,  pus-corpuscles,  blood-discs,  exudation-cells,  and 
exudation-matter  in  patches,  sometimes  exhibiting  some  slight 
tendency  to  moulded  form.  The  fcetor  described  may  exist 
without  destruction  of  substance  visible  to  the  naked  eye ; 
but  it  is  probable,  though  I  have  not  actually  seen  this, 
that  microscopical  sloughs  may  be  separated  in  such  cases : 

*  "Expectoration  of  blood,  in  persons  labouring  under  chronic  bronchitis, 
with  or  without  emphysema,  but  without  notable  disease  of  the  heart,  justifies 
in  itself  a  suspicion  of  tlic  existence  of  latent  tubercles." — Author's  Report  on 
Phthisis,  as  observed  at  the  Broniptoii  Hospital ;  Biit.  and  For.  Med.  Chir. 
Rev.,  January,  1849. 
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gangrenous  odor  from  the  secretion  of  an  unbroken  surface 
seems  hardly  admissible.  The  varieties  of  tint  are  inexplicable 
by  any  visible  character. 

There  is  no  great  pain,  heat,  or  soreness  in  the  chest, 
except  after  fits  of  coughing,  when  it  is  mainly  post-sternal. 
The  respiration  ranges  scarcely  out  of  proportion  with  the 
pulse  in  frequency, — ^both  being  raised,  slightly  as  the  habitual 
state,  materially  during  and  shortly  after  paroxysms  of  coughing, 
above  the  individual  standard  of  health.  The  appetite  fails, 
the  sleep  becomes  broken,  and  flesh  wastes  very  perceptibly : 
I  have  known  as  much  weight  lost  during  the  first  three  weeks 
of  an  aimual  recurrence  of  chronic  bronchitis,  as  during  the 
same  period  in  the  average  of  cases  of  consumption  in  active 
progress ; — but  in  bronchitis  the  weight  ceases  to  diminish 
after  a  certain  time;  in  phthisis  its  diminution,  though  fluc- 
tuating according  to  laws  as  yet  unestablished,  holds  on  in  the 
main. 

If  an  acute  attack  or  severe  exacerbation  of  the  disease  occur 
in  a  person  afflicted  with  this  serious  variety  of  the  chronic 
form,  the  expectoration  becomes  in  part  more  viscid,  transparent, 
and  highly  frothy  for  a  variable  number  of  hours  or  days ;  then 
relapsing  into  the  simply  purulent  state,  grows  so  excessively 
abundant  as  in  itself  to  account  partly  for  the  rapid  debility 
that  ensues.  The  laboured  respiration,  hurried  somewhat  out 
of  proportion  to  the  pulse,  lividity  of  the  lips,  malar  bones, 
chin,  tip  of  the  nose  and  finger-ends,  coolness  of  the  hands,  feet, 
and  it  may  be,  of  the  extremities  generally,  clammy  perspiration, 
sometimes  rather  copious,  coolness  of  the  expired  air,  inability 
to  lie  down,  sensation  of  pulmonary  oppression  and  want  of  air, 
all  point  to  the  asphyxiating  character  of  the  attack.  Fitful 
dozes  give  but  temporary  relief,  and  leading  to  accumulation  of 
secretion.  Increase  the  suffering  felt  on  waking.  Here  is  a 
condition  of  extreme  danger,  principally  observed  in  the  aged 
{senile  bronchitis)  and  one  of  the  most  frequent  causes  of  their 
death. 
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559.  In  a  third  class  of  cases,  the  prominent  feature  of 
the  disease  is  a  peculiar  flux  from  the  bronchi, — whence  the  name 
bronchorrhoea.  In  this  variety  paroxysms  of  cough  and  dyspncea, 
which  may  be  of  almost  daily  occurrence,  or  even  more  frequent, 
are  relieved  by  copious  expectoration  of  a  thin  watery  fluid, 
or  of  a  ropy,  gluey,  transparent  substance,  like  raw  white  of 
egg  mixed  with  water, — a  quarter  of  a  pint  of  this  may  be 
secreted  in  the  course  of  half  an  hour  ou  the  decline  of  a 
paroxysm.  Though  sometimes  fatal  to  old  people,  from  their 
want  of  power  to  throw  off  the  accumulated  secretion,  this  form 
of  the  disease  seems  occasionally  useful,  when  slight,  in  relieving 
pulmonary  congestion  dependent  on  mitral  disease,  and  should 
not  under  these  circumstances,  without  mature  consideration,  be 
removed — at  least  completely. 

560.  There  is  a  fourth  variety  of  chronic  bronchitis,  to  which 
the  rather  contradictory  name  of  dry  catarrh  was  given  by 
Laennec,  characterised  by  exceedingly  troublesome  cough, 
oppression  of  breathing,  tightness  of  the  chest,  and  sometimes 
extreme  dyspnoea ; — expectoration  being  totally  deficient,  or 
consisting  of  semi-transparent,  small,  gray,  pearl-like,  roundish 
particles.  An  attack  of  ordinary  bronchitis,  with  muco-purulent 
secretion,  may  occur  in  such  cases,  and  put  a  period  for 
a  time  to  the  chronic  disorder.  Pathologically  dry  catarrh 
seems  to  consist  in  active  congestion  of  the  tubes;  cli- 
nically it  is  allied  to,  and  often  associated  with  vesicular 
emphysema. 

561.  The  physical  signs  of  chronic  bronchitis  are  essentially 
those  of  the  acute  disease.  There  are  certain  modifications 
worth  attention,  however,  especially  as  no  single  specific  sign 
distinctive  of  the  two  forms  exists. 

Taking  the  results  of  a  mass  of  cases,  the  percussion-sound 
can  scarcely  be  said,  as  a  rule,  to  dilfer  from  that  of  health. 
If  on  the  one  hand  congestion  and  thickening  of  the  bronchial 
walls,  coarctation  of  the  tubes,  and  collapse  of  lobules  or  larger 
portions  of  lung  tend  to  impair  its  clearness,  on  the  other 
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the  existence  of  air-disteusioii  and  emphysema  tend  to  raise 
tlie  average  resonauce.  Local  accumulation  of  secretion  and 
obstruction  sometimes  render  spots  more  or  less  dull  one 
day,  which  the  next  recover  their  clear  resonance.  But, 
it  must  be  remembered,  that  the  percussion-sound  at  the 
posterior  bases,  in  cases  of  chronic  bronchitis  with  acute  re- 
crudescence, may  become  markedly  dull ;  and  the  respiration 
become  high-pitched,  and  of  bronchial  or  even  diffused  blowing 
quality.  I  have  known  this  state  mistaken  both  for  pneumonia 
and  for  pleuritic  effusion.  When,  as  sometimes  happens,  one 
side  only  is  thus  impaired  in  resonance,  the  error  is  very  easily 
committed,  and  probably  furnishes  a  clue  to  the  alleged 
enormous  frequency  of  fatal  pneumonia  among  the  aged  in 
some  localities.  The  persistence  of  vocal  fremitus  will  habitually 
distinguish  the  dulness  of  bronchitis  from  that  of  effusion  ;  the 
deficiency  of  true  tubular  metallic  breathing:  from  that  of 
pneumonia.  In  the  latter  case,  too,  the  pulse-respiration 
ratio  may  be  appealed  to  with  confidence ;  it  is  never  perverted, 
even  in  this  accumulalwe  bronchitis,  to  the  decree  that  it 
is  in  pneumonia :  besides,  though  the  vocal  resonance  may 
be  strongly  bronchophonic,  it  is  not  tubular,  sniffling,  and 
metallic. 

Chronic  bronchitis  tends  to  distend  the  lungs  generally 
(though,  from  bronchial  obstruction  in  some  spots,  it  may  have 
the  reverse  effect  on  them  locally),  and  hence  to  widen  the  chest, 
and  even  depress  somewhat  the  heart  and  diaphragm.  But  it  is 
very  difficult  to  demonstrate  to  what  amount  bronchitis  is  capable 
of  carrying  these  changes ;  it  is  so  constantly  associated  with 
their  more  active  and  positive  cause — emphysema. 

The  respiration-sounds  vary  in  force  and  quality  widely  in 
different  parts  of  the  same  lung.  The  quantity  of  the  respi- 
ration falls  on  the  whole  greatly  below  the  average ;  harsh  and 
coarse,  the  loud  inspiratory  and  expiratory  sounds  audible  in 
some  spots  differ  wholly  in  character  from  those  of  true 
exaggerated  respiration,  arc  probably  produced  in  the  capillary 
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aud  larger  tubes,  and  resemble  dry  rlioncbi  in  properties 
(sonoi-o-sibilant  respiration).  Fall  respiration  will  sometimes 
be  heard  after  free  expectoration,  in  a  spot  wliere  a  moment 
before  none,  or  next  to  none,  was  audible.  True  blowing  respi- 
ration is  never  heard  in  bronchitis.  Tlie  rhonchi  are  those  of  the 
acute  disease ;  the  vocal  resonance  very  feeble,  or  strongly 
brouchophonic. 

563.  Anatomically  the  disease  is  characterised  by  congestion, 
and  widening  of  the  vessels,  unevenness  of  the  mucous 
membrane  and  epithelial  abrasion ;  the  walls  of  the  tubes  are 
thickened  and  hard,  from  infiltrated  induration-matter,  which 
sometimes  extends  beyond  them,  and  encroaching  on  the  adjacent 
lung-substance,  obliterates  its  capillary  vessels ;  the  pressure  of 
this  matter  diminishes  the  calibre  of  the  tubes  both  directly  and 
indirectly  by  circular  constriction ;  and  actual  obliteration  of  the 
finer  bronchi  may  occur,  where  in  addition,  exudation-matter 
has  hardened  in  patches  on  their  internal  surface.  Neither 
ulceration  nor  sphacelus,  visible  to  the  naked  eye,  belong  to 
simple  chronic  bronchitis.  The  longitudinal  and  cii'cular 
muscular  fibres  are  sometimes  much  hypertrophied.  The 
cartilages  of  the  larger  tubes  occasionally  calcify. 

.563.  la  the  acute  disease  the  bronchi  may,  as  we  have  seen, 
undergo  dilatation,  the  more  readily,  the  younger  the  individual. 
There  is  every  reason  to  believe  that,  with  the  recovery  of  the 
tone  of  the  bronchial  muscles,  the  tubes  gradually  resume  their 
natural  form.  I  have  seen  cases  of  intense  bronchitis  in  child- 
hood, lapsing  into  the  chronic  slate,  and  attended  with  signs 
apparently  depending  on  widening  of  the  tubes,  which  signs 
have  gi-adually  and  totally  disappeared.  So  likewise  in  the 
chronic  disease,  the  bronchi  sometimes  dilate  ;  but,  once  estab- 
lished, the  dilatation  remains  a  permanent  evil.  Several  tubes 
commonly  undergo  pretty  uniform  dilatation,  resembling  the 
distended  fingers  of  a  glove;  in  other  cases  one  or  more 
bronchi  become  globularly  dilated  in  one  or  more  points. 
Beyond  dilatations  of  the   latter  kind,  each  tube  may  be 
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excessively  reduced  in  calibre,  or  actually  obliterated.*  The 
surrounding  lung-substance,  condensed  by  pressure,  consolidated 
by  chronic  pneumonia,  or  by  infiltrated  induration-matter,  is 
more  or  less  extensively  impermeable  to  air. 

564.  The  physical  signs  are  peculiar.  The  bulk  of  a  lung 
having  several  of  its  bronchi  dilated,  falls  below  the  average, 
especially  in  the  neighbourhood  of  the  widened  tubes :  this 
comes  of  the  co-existing  condensation  of  lung-substance.  Hence 
it  is,  that  instead  of  any  tendency  to  local  bulging,  there  may 
be  distinct  depression  of  the  corresponding  chest-surface.  And 
in  those  cases  of  dilated  bronchi,  where  the  intra-parenchy- 
matous  and  intra-lobular  cellular  tissue  of  the  lung  is  infiltrated 
extensively  with  induration-matter  (Corrigan's  cirrhosis),  the 
affected  side  generally  may  be  the  seat  of  marked  retraction.f 
Generally  speaking,  the  vocal  fremitus  is  increased  in  intensity, 
and  may  be  greatly  so ;  rhonchal  fremitus,  likewise,  is  some- 
times very  strong. 

I  have  never  known  dilatation  of  the  tubes,  or  even  of  a 
single  tube,  to  any  notable  extent,  unattended  either  with 
dulness  under  percussion,  commensurate  with  the  extent  of 
attendant  condensation,  or  with  some  form  of  tubular  resonance. 
In  certain  published  cases,  where  the  resonance  is  alleged  to 
have  been  "  clear,"  the  so-called  clearness  was  doubtless  of 
the  latter  unnatural  quality.  I  have  known  it  very  purely 
amphoric. 

The  respiratory  murmurs  are  simply  harsh,  or  high-pitched 
and  bronchial,  or,  more  commonly,  of  diffused  blowing  type. 
When  one  or  more  tubes  are  largely  dilated,  the  respiration 
may  be  clear,  ringing  and  distinctly  cavernous  in  quality ;  and, 
under  the  same  circumstances,  the  ordinary  dry  or  moist 
bronchial  rhonchi  may  be  superseded  by  the  dry  or  moist 
cavernous  varieties.     The  vocal  resonance   varies :  totally 

*  Osmond,  U.  C.  II.,  Mules,  vol.  iv.,  p.  343. 
t  Osmond,  U.  C.  H.,  Males,  vol.  iv.,  p.  341,  &c.    Hero  the  retracted  lung 
weighed  65J  oz.,  but  it  was  also  tubcrculiscd. 
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deficient  in  some  cases,  temporarily,  or,  to  all  appearances, 
persistently ;  in  others  it  is  strongly  broncliophonic,  and  may 
even  assume  pectoriloquous  quality.*  The  heart's  sounds 
may  be  transmitted  with  undue  intensity  through  the  seat 
of  dilatation. 

565.  The  addition  of  dilatation  of  the  tubes  to  chronic 
inflammation  of  their  mucous  membrane,  seriously  increases 
the  gravity  of  the  latter  disease.  Here  it  is  that  the  expec- 
toration is  most  abundant,  most  opaque  and  solid,  most 
thoroughly  purulent,  and  hence  most  wasting  to  the  system. 
The  aeration  of  the  blood  is  rendered  difficult  by  the  altered 
structure  of  the  mucous  membrane ;  hence  lividity  of  the  face 
commonly  exists  to  a  marked  amount.  The  long  continuance 
of  the  disease  tends  to  produce  enlargement  and  thickening  of 
the  right  ventricle,  but  I  have  never  observed  hsemoptysis 
unless  where  there  was  co-existent  mitral  disease  or  pulmonary 
tubercle.  Some  degree  of  night-sweating  occasionally  occurs  ; 
and  the  weight  of  the  individual  falls  very  considerably  below 
the  standai'd  of  health. 

566.  This  symptomatic  state,  far  from  dissimilar  to  that  of 
phthisis,  may  coexist  with  physical  signs,  so  like  those  of 
excavation,  that  it  is  next  to  impossible  sometimes  to  affirm 
with  certainty  whether  a  given  case  be  one  of  tubercle  with 
cavity  or  cavities,  or  of  globularly  dilated  bronchus  or  bronchi 
with  surrounding  indm-ation.f  The  distinction  may,  however, 
in  the  majority  of  instances,  be  established  by  means  of  the 
following  points.  The  percussion-sound  is  invariably  dull 
above  the  clavicle  in  cases  of  phthisis  of  the  ordinary  class ; 
not  necessarily  so  in  those  of  dilated  bronchi:  hence  clear 
resonance  in  this  spot  will  argue  strongly  for  the  latter  disease  ; 
but  dulness  of  sound  will  not  decide  the  point  against  it. 
Generally  speaking,  too,  the  dulness  is  more  absolute  aud 


*  Osmond,  U.  C.  II.,  Males,  vol.  iv.,  p.  341,  &c. 
t  Case  Ixi.  of  Louis,  Phthisic,  20iac  ed.,  p.  662,  is  sufficient  proof  of  this. 
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extensive  below  the  clavicle  in  plithisis  than  in  the  other 
affection ;  for,  if  the  bronchi  be  largely  dilated  and  surrounded 
with  much  induration-matter,  the  resonance  becomes  tubular  or 
amphoric.  The  signs  of  tuberculous  excavation  are  found  at 
the  apex :  those  of  dilated  bronchus  generally  lower, — say  at 
the  union  of  the  upper  with  the  middle  third  of  the  chest. 
When  tubercle  has  reached  the  excavation-stage,  flattening  of 
the  infra-clavicular  region  is,  relatively  to  that  of  the  side 
generalljr,  more  marked  than  in  bronchial  dilatation.  I  have 
never  known  hemoptysis  produced  by  chronic  bronchitis  with 
dilatation  alone ; — if  haemoptysis  exist,  and  there  be  no  evidence 
of  mitral  disease,  the  inference  that  the  excavation  is  tuberculous 
becomes  matter  of  necessity.  Extreme  emaciation,  profuse 
night-sweats,  and  obstinate  diarrhoea,  do  not,  as  far  as  I  have 
seen,  come  of  the  bronchial  disease  alone :  all  three  may, 
however,  be  wanting  in  phthisis.  The  course  of  the  physical 
signs  will  avail  us  also,  if  the  case  continue  for  a  time  under 
observation.  In  phthisis  the  signs  are,  as  a  rule,  constantly 
increasing  in  degree  and  extent ;  in  bronchial  dilatation,  they 
may  remain  for  months  unaltered  in  both  these  respects : 
duluess  under  percussion,  as  remarked  by  Dr.  Stokes,  precedes 
the  signs  of  cavity  in  phthisis,  and  does  not  occur  till  after 
them  in  bronchial  dilatation  ; — to  the  latter  clause,  however,  I 
have  seen  exceptions. 

567.  I  once  met  with  a  case*  where  the  conditions  of 
bronchial  dilatation  were  sufficiently  defined  to  justify  the 
diagnosis  of  that  state, — and  where,  after  death,  both  bronchial 
dilatation  and  a  small  recent  growing  tuberculous  excavation 
were  found  almost  side  by  side.  This  compound  state  is, 
probably,  beyond  the  reach  of  diagnosis. 

And,  in  point  of  fact,  the  association  of  dilated  bronchi  and 
tuberculisation  of  the  lung  is  by  no  means  uncommon,  due 
admission  being  made  for  the  rarity,  absolutely  speaking,  of  the 

•  Ann  Harrison,  U.  C.  H.,  Jan.  22,  1848. 
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former.  Tuberculous  excavations  and  gray  granulations  may 
xist  in  the  same  lobe  with  globularly  dilated  bronchi ;  *  or  the 
rbrmer  may  affect  the  upper,  the  latter  pervade  the  lower,  lobe.f 
Under  these  circumstances  the  dilatations  might  readily  be 
be  taken  for  smooth-waUed  excavations,  did  not  the  hyper- 
trophous  muscular  fibres  prevent  the  error. 

068.  In  the  treatment  of  chronic  bronchitis,  whether  accom- 
panied or  not  with  dilatation  of  the  tubes,  it  is  very  rarely 
advisable  to  take  blood  from  the  arm,  even  during  acute 
exacerbations  the  strength  fails  rapidly  in  such  cases  from 
loss  of  blood ;  and  to  bleeding  at  the  outset,  rapid  asphyxia  at 
the  close,  from  inability  to  expectorate,  may  often  be  traced. 
A  few  ounces,  say,  in  ordinary  cases,  about  four  or  five,  taken 
locally  by  leeching  or  cupping,  are  as  much  as  may  be  abstracted 
without  fear.  Free  dry  cupping,  with  flying  blisters  applied 
occasionally  to  difierent  parts  of  the  chest,  are  among  the  most 
eflectual  means  of  counteracting  the  ill  eftects  of  acute  exacerba- 
tions. In  the  purely  chronic  state,  counter-irritation,  with 
tartar  emetic,  croton  oil,  or  the  turpentine  and  strong  acetic 
acid  liniments,  is  essential  in  the  treatment,  unless  emaciation 
be  very  far  advanced,  or  the  skin  peculiarly  irritable.  The 
inhalation  of  tar  vapour,  creasote  vapour,  iodine,  or  chlorine, 
most  unquestionably  reduces  the  irritabQity  of  the  mucous 
membrane,  and  the  quantity  of  secretion ;  the  results  of 
M.  Cottereau,  with  chlorine  inhalations,  are  peculiarly  impor- 
tant, and  show,  as  admitted  by  M.  Louis,  that  singular 
advantage  may  be  obtained  through  them,  even  where  the 
general  symptoms  closely  simulate  those  of  phthisis.  Of  the 
singularly  beneficial  effects  of  creasote  vapour,  in  particular, 
I  can  speak  with  confidence ;  the  cases  are  rare  where  it 
fails  to  agree  from  the  first ;  but  in  very  irritable  constitutions 
the  mucous  membrane  may  gradually  be  prepared  for  it  by  the 

*  Osmond,  U.  C.  H.,  loc.  cit.  p.  343. 

t  Maddox,  Malc8,  U.  C.  H.,  vol.  ix.,  p.  240. 
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inhalation  of  extract  of  hyoscyamus,  or  coniura.  If  there  be 
spasmodic  tendency,  the  latter  may  be  rendered  powerfully 
antispasmodic  and  sedative  by  the  addition  of  a  few  drops  of 
liquor  potassEC. 

The  choice  of  internal  remedies  will  vary  with  the  condition 
of  the  discharge  from  the  tubes,  and  the  amount  of  general 
re-action.  If  there  be  little  expectoration,  an  excited  circula- 
tion, and  a  tendency  to  congestion  of  the  parenchyma,  tartar 
emetic  in  small  doses,  ipecacuanha,  or  colchicum,  are  the  best 
agents,  combined  variously  with  hydrocyanic  acid,  lobelia  inflata, 
belladonna,  stramonium,  hyoscyamus,  paregoric  or  similar  drugs. 
In  a  few  cases  I  have  seen  mercury  very  rapidly  lower  the 
circulation,  and  induce  free  discharge.  If  there  be  but  little 
vascular  excitement,  squill,  senega,  ammouiacum,  with  opium, 
are  preferable  combinations.  Balsam  copaiba  and  the  compound 
tincture  of  benzoin  may  be  joined  to  these  stimulants, — the 
former  especially  seems  to  exercise  a  specific  soothing  effect  on 
the  mucous  membrane.  Muriate  of  ammonia  is  strongly  recom- 
mended by  some  wi-iters.  Medicinal  naphtha  will  control 
superabundant  discharge.  Iodide  of  potassium,  in  sufficient 
doses  to  produce  slight  iodism,  occasionally  relieves  the  dyspnoea 
and  chest-oppression  to  a  very  striking  degree  ; — in  such  cases 
does  it  promote  absorption  of  exudation-matter?  From  ordinary 
alkalies  I  have  seen  no  positive  benefit,  except  where  the 
individual  was  of  rheumatic  or  gouty  diathesis ;  and  then  the 
accompanying  bronchitis  was  not,  properly  speaking,  of  the 
simple  variety  now  imder  consideration. 

The  jellies  made  from  Iceland  and  Carragheen  mosses  both 
soothe  the  cough  and  afford  nourishment.  If  emaciation  occur, 
cod-liver  oil  should  decidedly  be  employed ; — many  of  the  good 
effects  of  the  oil,  as  observed  in  phthisis,  are  yet  more  readily 
produced  in  chronic  bronchitis.  Bark  and  the  mineral  acids 
are  useful  in  controlling  debility,  and  improving  the  appetite  :  if 
anseraia  supervene,  iron  becomes  essential. 

The  diet  should  be  nutritious  and  non-stimulant.  Where 


TREATMENT. 


313 


circumstances  permit,  change  of  climate  should  be  tried,  either 
for  the  winter  or  permanently  (see  Appendix) ;  where  this  is 
impossible,  a  steady  temperature  of  60°  to  64°  Pahr.  should 
be  maintained  in-doors  ;  and  the  mouth  and  nose  protected  out 
of  doors  by  a  respirator. 

569,  During  the  paroxysm  of  broncJiorrhcea,  the  hot  bath,  or 
the  hot  air-bath,  sinapisms  to  the  extremities,  emetics,  full  doses 
of  lobelia  inflata,  and,  if  there  be  failure  of  vital  power,  sesqui- 
earbonate  of  ammonia  and  brandy,  are  the  chief  remedies. 

570.  In  the  treatment  of  an  acute  attack,  supervening  on  the 
chronic  disease  in  a  person  of  advanced  years,  the  caution 
already  given  as  to  blood-letting  in  simple  acute  asphyxiating 
bronchitis,  seems  to  me  of  yet  greater  importance.  Here  it  is 
not  the  inflammation  that  kills ;  it  is  the  vast  accumulation  of 
muco-purulent  secretion  supplied  by  a  congested  surface, — 
secretion  which  prevents  oxygenation  of  the  blood,  and  which 
the  strength  of  the  patient  fails  to  throw  off — that  really 
destroys  life  :  the  brain  and  tissues  become  poisoned,  too,  with 
venous  blood.  Sesquicarbonate  of  ammonia  is,  in  such  cases, 
required  almost  from  the  first :  it  is  best  given  in  combination 
with  squill  and  nitric  ether.  If  any  sinking  tendency  appear, 
chloric  ether  acts  as  a  more  powerful  general  stimulus  in  these 
cases  than  any  medicine  I  am  acquainted  with,  Nux  vomica  and 
galvanism  are  worthy  of  trial  as  direct  excitants  of  the  muscular 
coat  of  the  bronchial  tubes  ;  and  congestion  might  be  relieved  by 
the  application  of  Junod's  apparatus  to  the  lower  extremities. 

In  cases  of  this  class  terminating  fatally,  the  result  is  com- 
monly held  to  be  immediately  brought  about  by  pneumonia  :  a 
notion  derived  sometimes  from  the  occurrence  of  dulness  under 
percussion  at  one  or  both  bases, — sometimes  ixom  post-mortem 
examination, — sometimes  from  both  sources.  I  have  already 
pointed  out  the  source  of  fallacy  in  the  percussion-dulness 
referred  to ;  and  I  have  great  doubts  of  certain  consolidations 
found  after  death  (peri-pneumonia  notha  in  more  senses  than 
one)  being  truly  pneumonic.  It  has  not  occui'red  to  me  to  meet 
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with  sucli  consolidation,  except  where  there  was  co-eiistent 
heart-disease,  and  more  especially  of  the  mitral  orifice, — con- 
solidation hence  mechanically,  and  not  actively  congestive. 

m. — VARIETIES  OF  BKONCHITIS. 

571.  The  varieties  of  bronchitis  may  be  classified  as  follows : — 
Varieties  dependent  on — 


1.  Period  of  life 

2.  Nature  of  secretion  . 

3.  Nature  of  cause  . 

4.  Amount  of  prevalence 

5.  Association  of  spasm 

6.  Secondary  origin  . 


Bronchitis  at  birth  ;  infantile  ;  adult  ;  senile. 
Dry ;  serous  ;  muco-purulcnt ;  plastic. 
Mechanical  bronchitis ;  hay-asthma. 
Sporadic ;  epidemic  (influenza). 
Hooping  cough  ;  asthmatic  bronchitis. 
Secondary  to — 

General  diseases.  Typhoid  and  typhus  fevers; 

the  exanthemata. 
Blood-diseases.  Sj'philis;  gout  ;  rheumatism; 
Bright's  disease  ;  glycohsemia  scrofula  ; 
jaundice ;  scurvy  ;  purpura  ;  cancer. 
Local  thoracic  diseases.  Tubercle,  cancer, 
chronic  inflammation  of  the  lung  ;  heart 
disease ;  aneurism  of  the  aorta,  &r. 

572.  The  peculiarities  of  some  of  these  varieties  have  already 
been  referred  to ;  a  few  of  the  others  require  speciiil  con- 
sideration. 

PLASTIC  BRONCHITIS. 

573.  We  have  already  seen  that  plastic  exudation-matter 
forms  to  a  limited  extent  in  simple  bronchitis ;  the  profuse 
production  of  such  matter  distinguishes  one  variety  of  the 
disease,  which  is  probably,  though  not  demonstrably,  dependent 
on  a  peculiar  diathesis. 

574.  An  affection  of  great  rarity,  true  plastic  bronchitis  is 
anatomically  characterised  by  the  formation  of  solid  or  tubular 
concretions   of  exudation-matter  of  low  type  f  within  the 

*  Suggested  (from  yXvKvs — aiixa)  as  a  substitute  for  "  saccharine  dhibetcs." 
+  I  have  found  them  to  contain  exudation-cells  ;  some  nucleated,  the 
majority  not  so.    In  the  main,  the  substance  is  fibrillar  gr  amorphous. 
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bronchial  tubes,  reaching,  more  or  less  extensively,  from  their 
finest  to  their  largest  divisions.  The  disease  has  little  tendency 
to  spread  upwards  :  the  trachea  remains  unaffected ;  the  voice, 
though  sometimes  becoming  slightly  husky,  habitually  retains 
its  natural  quality  and  strength.  On  the  other  hand,  plastic 
inflammation  extends  downwards  from  the  larynx  to  the  bronchi 
in  a  small  proportion  of  cases  of  croup, — but  with  these  cases 
we  have  nothing  to  do  here. 

575.  Clinically  plastic  bronchitis  is  distinguished  by  its 
chronicitjr,  and  frequent  acute  recrudescences,  and  its  com- 
paratively slight  influence  on  the  general  health.  The  physical 
signs  are  also  peculiar;  disappearance  of  aU  respiratory  sounds 
in  given  spots  of  the  lung  from  time  to  time,  marks  complete 
obstruction  of  a  large  communicating  bronchus, — and  dulness,  as 
complete  as  in  pneumonic  consolidation,  probably  from  collapse 
of  the  lung-substance,  may  occur  co-extensively  with  the  deficiency 
of  respu'ation.*  Local  pneumonia,  attended  with  pain,  rusty, 
viscid  expectoration,  true  crepitant  rhonchus,  and  blowing 
respiration,  also  occasionally  occiu's  in  these  cases, — generally 
speaking,  running  its  course  uninfluenced,  at  least  perceptibly, 
by  ordinary  treatment.  Where  a  very  large  tube  chances  to  be 
blocked  up,  asphyxia  may  be  temporarily  threatened  ;  f  and 
oppression  of  breathing,  disproportionate  to  the  apparent 
amount  of  disease,  is  always  a  prominent  symptom. 

The  expectoration  of  the  casts  is  generally  preceded  by  some 
hours'  dyspnoea  and  hacking  dry  cough ;  and  during  the  periods 
of  acute  attack,  I  have  found  the  pulse-respiration  ratio  vary 
from  2-3:1  to  3-5:1.  During  these  attacks,  casts  of  notable 
size  are  brought  up,  generally  from  three  to  six  or  seven 
times  a  week, — but  small  fragments  are  much  more  frequently 

•  Moss,U.  C.  H.,  Females,  vol.  i.,  p.  187  (1846),  and  vol.  iii.,p.  83  (1848). 
Kxpcctoration  of  casts  of  the  tubes  commenced,  in  this  case,  in  the  spring  of 
1843,  and,  with  occasional  intermission,  continued  to  the  autumn  of  1850, 
when  the  patient  was  last  seen. 

+  U.  C.  Museum,  No.  2124. 
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expectorated.  Unless  the  sputa  be  closelj'  examined  under  water, 
particles  of  concretion  escape  notice  amid  the  viscid  mucus  with 
Avhich  they  are  generally  associated. 

Streaks  of  blood,  either  on  the  external  surface  of  the  casts, 
or,  more  rarely,  on  their  internal  surface,  if  they  be  tubular,  are 
not  uncommonly  seen  ;  and  spitting  of  florid  blood  in  streaks, 
or  even  in  drops,  mixed  with  mucus,  for  a  short  while  after 
their  expectoration,  occasionally  occurs.  This  is  especially  the 
fact  at.  the  height  of  the  acute  attack.  As  this  wears  ofi",  the 
concretions  and  the  expectoration  become  bloodless.  Cases 
have,  besides,  been  observed,  in  which  copious  haemoptysis  had 
occurred  for  some  time  previous  to  the  expectoration  of  sohd 
casts  of  the  tubes.  The  nature  of  these  cases,  however,  requires 
further  investigation.  It  appears  very  unlikely  that  they  belong 
to  the  same  class  as  true  plastic  bronchitis ;  the  concretions  are 
most  probably  simple  fibrinous  coagula  from  hsemoptoic  blood, 
itself  the  result  of  tuberculous  disease.  In  no  case  of  the  kind 
that  I  have  read  the  record  of,  was  the  absence  of  tuberculous 
disease  proved;  and,  on  the  other  hand,  the  occurrence  of  moulded 
coagula  in  tuberculous  hcemoptysis,  though,  for  obvious  reasons, 
rare,  is  sometimes  (I  have  seen  it  myself)  positively  observed. 

576.  During  the  period  of  acute  seizures  the  treatment  is  to 
be  conducted  on  the  same  principles,  as  if  the  secretion-products 
were  of  the  ordinary  kind.  I  have  not  seen  any  benefit  derived 
from  mercurial  action  on  the  system.  The  young  practitioner 
must  not  confound  the  local  dulness  under  percussion,  which 
may  come  on  in  a  few  hours  in  these  cases,  and  depends  on 
obstruction  of  tubes,  with  true  pneumonic  loss  of  resonance. 
The  weak  or  suppressed  respiration  of  the  fonner  condition,  the 
tubular  blowing  of  the  latter,  will  distinguish  the  cases. 

Few  afl"ections  of  the  lungs  are  more  difficult  to  cure  perma- 
nently than  this.  Theory  leads  to  the  use  of  iodine  by  inhalation 
and  otherwise,  and  suggests  a  prolonged  trial  of  alkalies,  as 
diminishing  the  tendency  to  hyperinosis.  I  have  pcrseveringly 
employed  these  remedies  without  any  permanent  effect  on  the 
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disease.  It  disappears  for  a  time,  to  retm-n  again  without 
obvious  cause, — a  mode  of  progress  plausibly  referrible  to  the 
iufluence  of  a  persistent  diathesis. 

MECHANICAL  BRONCHITIS. 

577.  Under  this  head  fall  those  well-marked  varieties  of 
bronchitis  induced  by  the  inhalation  of  irritating  particles  of 
various  kinds.  The  knife-grinders'  rot  is  primarily  mere 
bronchitis  produced,  by  the  entry  into  the  tubes  of  metallic 
particles  and  giitty  dust  from  the  grinding-stones ;  miners 
(whether  coal  or  other),  not,  as  was  once  erroneously  supposed, 
from  the  inhalation  of  coal-dust,  but  really  from  that  of  the 
soot  of  the  oil-lamps  used  in  working,  where  the  safety-lamp  is 
not  employed,  are  subject  to  a  similar  disease ;  so,  too,  are 
quarry-men,  cotton-batters,  &c.  In  all  these  cases  the  disease 
(grinders'  rot,  black  phthisis,  stone-phthisis,  cotton-phthisis, 
Sic.),  is  essentially  bronchitis  at  the  outset,  which  becomes 
chi'onic,  is  followed  by  dilatation  of  the  tubes,  and,  eventually, 
inflammatory  destruction  and  excavation  of  the  lung-substance 
itself.  But  there  is  no  connection  between  this  destruction 
and  the  presence  of  tubercle, — which,  if  it  exist,  is  purely 
accidental. 

578.  The  physical  signs  are  those  of  bronchitis,  dilated 
bronchi,  occasionally  of  emphysema,  of  consolidation,  and, 
finally,  of  excavation.  The  general  symptoms  are  not  propor- 
tional in  severity  to  the  local  disease ;  whence  a  distinction 
between  these  affections  and  phthisis.  The  knowledge  of  the 
cause  also  aids,  in  the  diagnosis, — though,  on  the  other  hand,  it 
may  tend  to  deceive,  as  of  course  these  artisans  are  not 
exempted  from  consumption. 

579.  Cure  is  impossible,  unless  the  patient  change  his  occu- 
pation. Various  mechanical  contrivances  have  been  invented 
for  the  prevention  of  these  diseases,  especially  among  knife- 
grinders.  Abraham's  magnetic  mouthpiece  attracts  metallic 
particles,  but  has  no  effect  on  the  stone-grit.    Dr.  C.  Holland's 
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revolving  fan,  acting  by  a  strong  current  upon  the  spot  where 
the  metallic  dust  and  stone-grit  are  formed,  seems  to  be  more 
successful. 

HAY-ASTHMA. 

580.  A  singular  variety  of  naso-pulmonary  catarrh,  which 
has  been  supposed  to  follow  the  inhalation  of  the  aroma  of  the 
sweet-smelling  spring  grass  and  hay  (anthoxanthum  odoratum) 
is  known  under  the  name  of  hay-asthma,  hay-fever,  or  summer 
catarrh.  The  complaint  occurs  only  at  the  periods  of  hay- 
making, or  when  the  odour  of  grass  is  powerful ;  and  is  of 
exceedingly  rare  occun'ence.  The  susceptibility  to  these  emana- 
tions, indeed,  constitutes  a  very  remarkable  example  of  unalter- 
able idiosyncracy.  Persons  who  have  once  suflFered,  invariably 
have  a  return  of  the  disease,  if  exposed  even  in  a  slight  degree 
to  the  specific  cause. 

Besides,  the  perfumes  of  various  flowers  and  the  powder  of 
ipecacuanha  produce,  in  persons  peculiarly  constituted,  symptoms 
very 'closely  similar. 

581.  It  is  scarcely  correct  to  term  the  disease  bronchitis  ;  the 
entire  naso-pulmonary  tract  is,  in  truth,  implicated.  Mid-frontal 
cephalalgia,  violent  and  continued  sneezing,  irritation  in  the 
eyes  and  nostrils,  with  flux ;  soreness  and  prickling  sensations 
in  the  throat ;  dyspnoea,  sometimes  paroxysmally  severe  ;  post- 
sternal  oppression  and  rawness ;  dry,  harassing,  cough ;  and, 
towards  the  close  of  a  seizure,  thin  mucous  and  watery  e.Kpecto- 
ration,  are  the  symptoms  of  the  complaint. 

If  the  afl'ection  be  left  to  itself,  its  usual  duration  ranges 
from  two  to  five  weeks;  but  even  in  cases  carefully  tended,  the 
symptoms  may  persist  for  a  month.  The  annual  return  of  the 
disease  is  one  of  its  essential  characters. 

582.  The  most  efi'ectunl  means  the  habitual  suff'erer  can 
command  of  preventing  an  attack,  is  by  removing  at  the  season 
to  the  sea-side, — by  getting  out  of  the  reach  of  the  odours  of 
grass  and  hay.    13ut  so  exquisitely  sensitive  to  such  sensations 
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are  some  individuals,  that  a  land-wind,  blowing  for  a  few  hours 
only,  'will  bring  on  an  attack  even  at  the  sea-shore.  Once  the 
complaint  is  established,  total  abstraction  of  the  existing  cause 
will  not  put  an  immediate  terra  to  the  seizure  ;  I  have  had  a 
very  precise  narrative  of  a  case,  in  which  the  patient  retained 
his  symptoms  during  a  passage  across  the  Atlantic. 

Several  years  since,  a  course  of  sulphate  of  iron  and  quinine 
and  the  use  of  the  shower-bath,  directed  by  Dr.  Gordon,* 
removed  the  complaint  in  two  persons  who  had  been  its  annual 
victims  for  fifteen  or  twenty  years.  During  the  seizure,  small, 
frequently  repeated  doses  of  prussic  acid,  and  the  sethereal 
tincture  of  lobelia  inflata  are  valuable  remedies ;  there  seems,  in 
truth,  to  be  some  spasmodic  element  in  the  disease.  Dr.  Elliotson 
believes  he  has  observed  benefit  felt  from  breathing  an  atmosphere 
with  chlorine  diffused  through  it, — saucers  of  the  chlorides 
being  placed  in  the  rooms  of  the  patient's  house,  and  the  face 
washed  with  a  weak  chlorinated  solution.  I  am  disposed 
strongly  to  recommend  a  trial  of  creasote-inhalations,  once 
or  twice  daily,  from  their  remarkably  satisfactory  effects  in  two 
instances. 

Are  there  any  drugs  having  specific  influence  on  the  complaint  ? 
Dr.  Watson  recommends  arsenic ;  Mr.  Hamerton  and  Dr. 
Gream  nux  vomica.  I  do  not  question  the  occasional  utility  of 
either :  but  I  have  known  arsenic  fail  egregiously,  where  it  was 
administered  under  circumstances  peculiarly  favourable  to  fair 
trial ;  and  I  am  informed  that  nux  vomica  cannot  be  depended 
upon.  There  can  be  no  question  that  all  general  tonic  measures 
calculated  to  invigorate  the  system,  and  lessen  the  special  suscep- 
tibility of  the  mucous  membranes,  as  advised  by  Dr.  Gordon, 
are  rationally  indicated.  They  will,  however,  prove  wholly 
incapable,  in  a  good  proportion  of  cases,  of  averting  the  returns 
of  the  disease. 


*  Medical  Gazette,  vol.  iv. 
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EPIDEMIO  BnONCHITIS,  OH  INFLUENZA. 

583.  Influenza,  or  epidemic  catarrh,  though  claiming  a  place 
more  naturally  among  bronchitic  diseases  than  any  others  of 
the  respiratory  passages,  is  evidently,  even  in  its  local  mani- 
festations, an  afl^ection  sui  generis,  and  of  much  more  extensive 
seat,  even  anatomically  speaking,  than  its  classification  with 
bronchitis  would  seem  to  signify.  Still,  in  the  majority  of 
cases,  the  most  prominent  local  symptoms  are  those  of 
bronchitis. 

584.  Essentially  constituted  by  catarrh,  with  nervous  and 
muscular  prostration,  influenza  sets  in  with  lassitude,  chill, 
rarely  amounting  to  actual  rigors,  and  aching  pains  in  the 
limbs ;  and  more  frequently,  perhaps,  aS'ects  the  mucous 
membrane  of  the  throat  at  the  outset  than  that  of  the 
nose  or  air-passages.  So,  too,  nausea  and  vomiting  may 
precede  all  other  symptoms,  showing  that  the  surface  of  the 
upper  part  of  the  alimentary  canal  early  participates  in  the 
disease. 

585.  Heat  and  dryness  of  skin  ;  frontal  headache,  sometimes 
excessively  severe,  particularly  opposite  the  sinuses;  small, 
weak,  and  frequent  pulse ;  nasal  flux,  watery,  saline  and 
profuse ;  in  rare  cases  epistaxis ;  cough  of  variable  severity ; 
expectoration  scanty  and  pituitous ;  slight  dyspnoea ;  uneasy 
pain  behind  the  sternum ;  intercostal  neuralgia ;  tenderness 
under  pressure  and  sensation  of  rawness  at  the  epigastrium ; 
white  furred  tongue ;  nausea,  with  absolute  anorexia,  and  occa- 
sionally vomiting ;  diarrhoea  of  trifling  amount ;  vertigo ; 
tinnitus  aurium  j  pains  in  the  neck,  scalp,  and  over  the  malar 
bones  ;  extreme  general  uneasiness  ;  aching  pains  and  soreness 
of  the  limbs  and  trunk, — all  combined  with  excessive  depression 
of  spirits,  and  an  amount  of  debility  and  prostration  totally  out 
of  proportion  with  the  local  ailments  (syncope  sometimes  occurs 
in  the  erect  posture) — are  the  symptoms  of  the  established 
disease  in  its  ordinary  and  pure  form. 
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The  physical  signs  are  those  of  broncliitis,  or  there  are  none 
of  positive  character ;  I  have  noticed  this  deficiency  of  notable 
bronchial  signs,  even  where  cough  and  post-sternal  pain  existed 
to  a  very  appreciable  amount, 

586.  There  are  exceptional  cases  where  violent  headache, 
flushing  of  the  face,  and  delirium,  with  fever,  are  the  prominent 
symptoms ;  others,  where  the  digestive  organs  alone  suffer,  and 
in  the  upper  parts ;  others  marked  by  diarrhoea  or  pseudo- 
dysentery  ;  and  yet  others  where,  erethism  or  actual  catarrhal 
inflammation  of  the  minary  organs  is  the  main  phenomenon. 
Iq  some  cases  rheumatic  periosteitis  of  the  bones  of  the  face, 
with  considerable  tenderness  under  pressure,  continues  for  days 
after  the  other  symptoms  have  yielded.  In  certain  epidemics, 
the  substance  of  the  lungs  has  been  very  commonly  attacked, 
and  pneumonia  cut  off  multitudes  of  aged  and  debilitated 
persons.  Pleurisy  is  also  an  occasional  complication.  Both 
affections  are  habitually  latent,  and  to  be  discovered  by  their 
physical  signs  alone. 

587.  The  nature  of  the  atmospheric  poison  generating 
influenza  is  yet  a  mystery.  But  whether  constituted  by  ozone 
or  not,  and  no  matter  what  accidental  peculiarities  of  course 
and  symptoms  the  disease  may  exhibit  in  particular  instances, 
there  is  reason  to  believe  the  poison  is  always  essentially  one 
and  the  same.  Influenza  is,  according  to  all  attainable  evidence, 
non-contagious. 

588.  Terminating,  in  ordinary  cases,  by  diaphoresis,  some- 
times by,  or  rather  with,  cutaneous  eruptions,  at  the  end  of  from 
three  or  four  days  to  a  week,  influenza  invariably  leaves,  as  its 
sequence,  more  or  less  enduring  debility,  and,  in  many  cases, 
chronic  bronchitic  cough.  That  the  symptoms  of  phthisis  have 
occasionally  first  become  apparent  after  an  attack  of  influenza,  is 
unquestionable  ;  and  the  fair  inference  is  that  it  accelerated  the 
outbreak  of  the  tuberculous  disease.  Influenza  rarely  kills  those 
it  attacks,  unless,  aged  and  debilitated,  they  have  already  one 
foot  in  the  grave.    Among  this  class  of  the  population,  the 
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mortality  occasioned  by  an  epidemic  has  sometimes  proved 
extremely  serious. 

589.  The  experience  of  centuries  has  established,  beyond 
question,  the  impropriety  of  depletory  measures  in  the  treatment 
of  influenza.  The  Czar  of  Kussia  might  at  least  plead,  in 
justification  of  his  ukase  against  blood-letting,  the  mortality 
clearly  traceable,  not  only  in  his  own  dominions,  but  in  various 
countries  of  Europe,  England,  France,  Spain,  Italy,  to  the 
practice.  I  doubt  if  the  occurrence  of  consolidation-signs  even 
warrants  the  use  of  the  lancet :  such  signs  are  observed  chiefly 
in  the  aged  and  exhausted  ;  and  I  know,  from  experience,  that 
dry-cupping  and  sesqui-carbonate  of  ammonia  will  remove  these 
signs  in  such  cases ;  whereas  I  have  never  seen  any  benefit 
derived  fiom  abstraction  of  blood,  either  by  leeches  or  cups. 
Such  consolidation  is  very  positively  ^ewsiceijy  coiiffesiive  in  the 
aged  and  infirm,  and  is  increased  by  depressing  measures. 
Should  well-marked  signs  of  sthenic  pneumonia  occur  in  a 
young  or  middle-aged  person,  leeching  or  cupping  may  be 
advisable  : — but  even  then  caution  is  requisite  ;  a  dozen  leeches 
have,  within  my  experience,  produced  successive  fainting  fits  in 
a  previously  healthy  and  robust  individual.  I  have  never  seen 
a  case  in  London  where  venesection  seemed  advisable ;  perhaps 
such  may  occasionally  be  met  with  among  the  more  vigorous 
inhabitants  of  rural  districts.  Neither  should  tartar  emetic, 
active  purgatives,  nor  (I  think,  in  spite  of  tiie  encomiums  of 
Dr.  J.  Davies)  mercury,  with  a  view  to  its  constitutional  action, 
be  employed. 

Tlie  treatment  I  have  found  most  successful,  is  as  follows  : — 
Keep  the  patient  in  bed ;  open  the  bowels  by  some  gentle 
laxative ;  give  diaphoretics  in  combination,  especially  if  there  be 
rheumatic  pains,  with  colcliicum  and  an  alkali ;  procure  sleep  by 
extract  of  lettuce,  or  of  hyoscyamus ;  and  allow  diluents  freely. 
After  the  first  three  or  four  days,  if  bronchitic  rhonchi  exist,  a 
blister  should  be  applied  between  the  shoulder-blades  or  to  the 
steruum,  and  an  expectorant  mixture  prescribed.    This  mixture 
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may  with  advantage  be  made  somewhat  stimulant ; — let  the 
vehicle,  for  example,  be  partly  aramoniacum,  serpentaria,  or 
decoction  of  senega;  lobelia  inflata,  in  small  doses,  and 
paregoric  should  enter  into  its  composition.  Tonics,  iron, 
and  quinine  may  be  given  daily  during  convalescence,  unless 
the  stomach  have  been  implicated  to  any  amount.  If  there  be 
much  exhaustion  fi'om  the  first,  sesquicarbonate  of  ammonia 
and  strong  beef-tea  should  be  given  without  hesitation  ;  and 
the  free  use  of  wine  or  brandy  may  eventually  become 
imperative. 

HOOPING-COUGH. 

590.  Hooping-cough,  or  pertussis,  seems  practically  composed 
of  reflex  spasm  of  the  air  tubes,  and  special  bronchitic  irritation, 
the  speciality  of  character  being  indicated  by  the  nature  of  the 
secreted  product. 

591.  Three  stages  of  the  disease  are  generally  recognised  : 
the  catarrhal ;  the  spasmodic  ;  the  terminal. 

592.  The  catarrhal  stage,  lasting  from  one  to  two  weeks,  is 
marked  by  coryza,  general  irritation  of  the  air-passages,  dry, 
or  almost  dry,  and  slightly  paroxysmal,  cough,  and  feverish 
action.  If  there  be  expectoration,  it  is  in  nowise  specific  in 
character. 

593.  The  commencement  of  the  spasmodic  stage  is  announced 
by  the  distinctive,  abrupt  paroxysms  of  cough,  occurring  at 
irregular  intervals  by  day  and  night ;  during  these  fits  both 
inspiration  and  expiration  are,  in  their  several  ways,  laborious, — 
the  former  prolonged,  and  accompanied  with  a  loud,  cooing  noise, 
called  hooping,  and  obviously  caused  by  partial  closure  of  the 
glottis ;  the  latter  consisting  of  a  number  of  successive  forcible 
puffs,  without  obvious  intervening  inspiration,  performed  with 
almost  convulsive  energy.  These  successive  expiratory  efforts 
seem  to  force  all  the  supplementary  and  some  of  the  residual 
volumes  of  air  from  the  lungs  [82],  and  it  is  often  not  until 
some  of  the  minor  phenomena  of  asphyxia  become  apparent, 
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that  the  patient  gets  momentary  relief,  by  tlie  prolonged  cooing 
inspiration.  A  complete  paroxysm,  consisting  of  a  variable 
number  of  these  inspiratory  and  expiratory  efforts,  may  last 
from  less  than  a  minute  to  a  quarter  of  an  hour  or  upwards ; 
when  thus  prolonged,  not  only  do  the  face  and  eyes  become 
painfully  turgid  and  livid,  but  blood  may  issue  from  the  mouth, 
ears,  and  nose ;  the  conjunctivae  become  ecchymosed ;  slight 
convulsions  occur  ;  and  involuntary  discharge  of  the  faeces  and 
urine  may  take  place, — probably  rather  of  expulsive  than 
paralytic  mechanism.  The  pulse  is  frequent,  greatly  out  of 
proportion  to  the  number  of  inspirations ;  but  it  becomes 
natural,  unless  some  complication  exist,  after  the  close  of  the 
fit.  The  paroxysm  terminates  commonly  by  expectoration, 
(during  the  early  part  of  this  stage,  thin,  scanty,  and  pituitous ; 
during  its  more  advanced  part,  ropy,  semi-transparent,  albumen- 
like); or  by  vomiting  ; — or  by  pure  exhaustion,  without  discharge 
of  any  kind.  And  in  a  few  minutes,  sometimes  a  few  seconds, 
the  patient  feels  as  in  health,  except  from  some  slight  sensation 
of  fatigue,  and,  if  a  child,  resumes  his  play,  as  though  nothing 
had  happened.  The  frequency  of  recurrence  of  the  paroxysms 
varies  greatly ;  there  may  be  but  two  in  a  day,  or  two  or  three 
per  hour.  Sometimes  ensuing  without  any  immediate  excitation, 
they  are  more  frequently  traceable  to  such  influences  as  irritate 
the  excito-motory  system, — the  act  of  swallowing,  sudden 
draughts  of  cold  air,  a  fit  of  anger,  abrupt  movements  of  the 
body ;  like  spasms  of  reflex  mechanism  generally,  they  often 
come  on  by  night.  The  ordinary  duration  of  this  stage  ranges 
from  six  to  eight  weeks ;  but  it  may  terminate  by  the  third 
week,  or  continue  for  months. 

594.  During  the  terminal  stage,  the  cough  becomes  less 
frequent,  loses  the  convulsive  and  hooping  characters ;  the 
expectoration  ceases  to  wear  the  albumen-like,  ropy  appear- 
ance, and  becomes  simply  catarrhal.  Eventually  all  symptoms 
disappear  in  the  course  of  from  one  to  three  weeks. 

595.  In  a  certain  number  of  cases  small,  round,  superficial 
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ulcerations  form  at  tlie  root  of  the  tongue  ;  lience  the  disease 
has  beea  fancifully  assimilated  to  hydi-ophobia,  an  affection 
reflex -spasmodic  in  character,  and  attended  with  vesicle-forma- 
tion at  the  root  of  the  tongue.* 

596.  The  physical  signs  are  only  negatively  important;  they 
exclude  diseases  which  might  erroneously  be  supposed  to  be 
present.  During  prolonged  paroxysms,  and  especially  towards 
their  close,  the  percussion-sound  falls  somewhat  in  clearness  :  I 
state  this  from  positive  observation ;  but  it  is  no  more  than 
might  be  expected  from  the  forced  evacuation  of  the  air-cells 
that  occurs.  During  the  brief  efforts  at  inspiration  between 
the  successive  expiratory  puff's  of  the  cough,  inspiratory  murmui' 
may  sometimes  be  caught ;  but  during  the  noisy  and  hooping 
inspiration,  very  little  true  breathing-sound  reaches  the  surface ; 
probably  spasm  of  the  bronchial  tubes  prevents  the  air  from 
advancing  to  the  vesicles.  Sonorous  and  sibilant  rhonchi,  and, 
if  there  be  much  fluid  in  the  tubes,  the  varieties  of  the  moist 
bronchial  rhonchi,  are  heard. 

597.  Hooping-cough  is  in  some  cases  an  affection  so  mild, 
and  its  special  characters  so  feebly  developed,  that  doubts  may 
be  entertained  as  to  its  having  existed  at  all ;  in  others  so 
severe  as  to  destroy  life.  Death^as  occurred  from  asphyxia, 
from  rupture  of  the  air-cells,  and  effusion  of  air  into  the 
mediastinum  and  common  cellular  membrane,  or  from  rupture 
of  the  pleura  and  pneumothorax,  or  from  the  mere  exhaustion 
of  the  protracted  disease.  Various  of  its  complications, 
capillary  bronchitis,  pneumonia,  croup,  or  convulsions,  also 
occasionally  prove  fatal. 

598.  In  mild  cases  of  hooping-cough  little  is  required  in  the 
way  of  treatment.  Attention  to  the  state  of  the  bowels,  the 
use  of  gently  soothing  expectorants,  limitation  in  eating, 
warm  clothing,  and  avoidance  of  all  the  Icedauiia,  are  all  that  ia 
called  for. 

599.  In  some  cases  during  the  catan-hal  stage,  purgatives  and 

*  Lcrsch,  in  Joum.  fUr  Kinderkrankheitcn,  1844. 
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antimony,  or  ipecacuanha,  in  closes  measured  by  the  patient's  age, 
are  desirable.  Unless  the  symptoms  are  sharply  inflammatory, 
blood-letting  in  any  of  its  forms  should  be  avoided  ;  the  disease 
must  run  a  certain  course,  and  the  patient's  strength  requires 
husbanding. 

Various  means  of  lessening  the  severity  of  the  paroxysms 
may  be  had  recourse  to.  Nauseants,  given  also  occasionally 
in  emetic  doses,  are  among  the  best  of  these, — antimony, 
ipecacuanha,  and  lobelia  inflata,  especially  the  two  latter,  in 
combination.  Antispasmodics,  such  as  asafoetida  (if  unbearable 
by  the , stomach,  rubbed  over  the  epigastrium  and  spine),  musk, 
valerian,  and  camphor,  answer  well  in  some  cases.  Of 
narcotics,  hyoscyamus,  lettuce,  and  conium  are  the  safest ; 
opium  should  not  be  given  unless  in  combination  with 
ipecacuanha.  Belladonna,  pushed  to  the  verge  of  poisonous 
effects,  is  sometimes  a  justifiable  remedy,  where  the  paroxysms 
are  dangerous  per  se  ;  but  I  have  no  evidence  that  it  shortens 
the  disease.  Hydrocyanic  acid,  as  a  rule,  is  a  fitter  agent ; 
and  may  be  trusted  to  throughout  as  the  most  direct  sedative  of 
the  spinal  cord :  it  seems  sometimes  to  bring  the  duration  of 
the  complaint  much  within  the  mean.*  Chloroform,  in  doses 
of  from  three  to  ten  minims^according  to  age,  lessens  the  severity 
of  the  fits. 

Nervine  tonics,  such  as  oxide  of  zinc,  nitrate  of  silver, 
and  ii'on,  are  sometimes  required  before  the  close  of  the 
disease. 

Counter-irritation  by  tartar  emetic,  croton  oil,  or  acetic  acid 
and  turpentine,  is  decidedly  useful :  such  applications  should  be 
used  of  low  strength.  A  blister  kept  on  for  two  or  three  hours, 
and  followed  by  a  Ihiseed  poultice,  sometimes  greatly  lessens 
irritation  for  several  days.  Belladonna-frictions  to  the  spine,  or 
a  broad  strip  of  belladonna  plaster,  extended  from  the  nape  of 
the  neck  to  the  loins,  are  distinctly  serviceable  in  many  cases. 
Morphia,  applied  endermically  to  the  throat,  is  favourably  spoken 

•  A.  B.  Granville,  Treatise  on  Hjdrocyanic  Acid.    London,  1820. 
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of.  A  fit  may  sometimes  be  sliortened  by  a  drauglit  of  cold 
water,  or  by  the  cold-water-dasli  to  tlie  face.  Tlie  sliower-batli, 
m  tlie  case  of  children,  generally  does  more  harm  than  good. 

Chloroform-inhalation  may  be  had  recourse  to  in  bad  cases : 
of  its  influence  in  shortening  the  paroxysm,  and  weakening  the 
force  of  the  spasm,  there  can  be  no  doubt.  The  quantity 
inhaled  should  be  just  sufficient  to  produce  slight  cutaneous 
insensibility,  never  to  bring  on  narcotism. 

Touching  the  orifice  of  the  glottis  with  a  strong  solution  of 
nitrate  of  silver  seems  to  lessen  the  irritability  of  that  part. 

Of  various  alleged  specifics,  such  as  sulphuret  of  potassium, 
cochineal,  nux  vomica,  arsenic  and  cantharides,  nothing  satis- 
factory can  be  said.  Alum,  in  small  and  repeated  doses, 
extensively  tried  by  Mr.  W.  B.  Hutchinson  at  the  roundling 
Hospital,  appears  to  him,  though  wanting  in  the  specific  virtues 
announced,  to  shorten  somewhat  the  average  duration  of  the 
disease,  and  render  the  paroxysms  less  violent.  The  disease 
never,  according  to  Dr.  Arnoldi,  resists  longer  than  three  weeks 
the  influence  of  nitric  acid,  diluted  to  the  acidity  of  lemon  juice, 
freely  used  :  a  child,  aged  two  years,  took  in  this  form  one  and 
a  half  drachms  of  concentrated  nitric  acid  in  the  day  with  the 
best  effects. 

During  the  first  and  second  dentition,  the  teeth  should  be 
carefully  looked  after.  Flannel  should  be  worn  next  the  skin,  a 
uniform  temperature  maintained  about  the  patient  as  far  as 
possible ;  and,  if  the  complaint  set  in  towards  winter,  and 
removal  to  a  warm  locality  be  impossible,  he  should  be  confined 
to  the  house  absolutely.  Towards  the  close  of  the  disease 
change  of  air,  as  in  the  somewhat  analogous  case  of  laryngismus 
stridulus,  proves  of  signal  benefit ;  even  at  the  outset  I  have 
known  mere  change  of  the  kind,  without  any  superiority  of 
atmospheric  conditions,  favourably  modify  the  complaint. 

600.  Strong  evidence  of  the  transmissibility  of  hooping- 
cough  from  individual  to  individual  is  from  time  to  time  met 
with.  Dr.  Neil  Arnott  has  related  to  me  the  following  remarkable 
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illustration :  a  lady  left  a  port  in  the  East  for  England  with  two 
children  in  the  hooping-cough  ;  the  vessel  put  in  at  St.  Helena, 
where  the  linen  of  the  children  was  sent  ashore  to  be  washed ; 
the  children  of  the  laundress  were  seized  with  the  disease ;  and 
from  them  it  spread  generally  through  the  island, — no  case  of 
the  complaint  having  previously  occm-red  there  for  a  lengthened 
period.    Seclusion  is,  therefore,  advisable. 

BRONOHITIS  SEOONDAKY  TO  GENERAL  DISEASES. 

601.  Symptoms  of  bronchitic  character  occur  in  the  great 
majority  of  cases  of  continued  fever  of  "  typhoid  "  type, — that 
is,  characterised  by  alteration  of  the  glands  of  Peyer. 

602.  Commonly  unattended,  as  it  is,  with  post-sternal  or 
other  pain,  or  accelerated  breatliing,  and  causing  little  cough 
and  little  or  no  expectoration,  generally-diffused  dry  and  moist 
bronchial  rhonchi,  especially  the  former,  are  the  sole  evidences 
of  inflammatory  affection  of  the  tubes.  The  existing  inflammation 
is  evidently  very  slight.  The  disproportion  between  the  amount  of 
rhonchi  on  the  one  hand,  and  of  the  cough  and  dyspnoea  on  the 
other,  might,  according  to  M.  Louis  *  be  fairly  used  as  an 
element  of  diagnosis,  and  argue  for  the  secondary  character  of 
the  existing  bronchitis. 

603.  In  cases  of  this  class  the  state  of  the  bronchi  is  unim- 
portant in  regard  of  treatment.  But  in  comparatively  rare 
cases  severe  bronchitis,  with  extensively  diffused  fine  bubbUng 
rhonchus,  accelerated  breathing,  and  free  expectoration,  occurs, 
throwing  into  the  shade  the  more  ordinary  characters  of  the 
fever.  Counter-irritation  and  soothing,  or  eventually  stimulant, 
expectorants  are,  however,  solely  required  even  in  this  severer 
class  of  bronchitic  cases.  Singularly  enough,  there  is  no  special 
tendency  to  accumulation  of  secretion  in  the  tubes. 

604.  The  precise  researches  of  Dr.  Jenner  show  that  there  is 
less  tendency  to  bronchitis  in  the  "  typhus,"  and  still  less  in  the 
"  relapsing,"  than  in  the  typhoid,  types  of  continued  fever. 

•  Affection  T)-pli«idc,  vol.  ii.  p.  283.    I  ere  4diL 
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BRONCHITK  SECONDARY  TO  BLOOD  DISEASES. 

605.  Bronchitis  dependent  on  blood-diseases  is  characterised 
5  a  rule  by  its  pertinacity,  and  its  resistance  to  ordinary 
titiphlogistic  treatment.  The  measures  adapted  for  its  relief 
iid  cure  are  substantially  those  most  appropriate  for  the 
xisting  diathesis.  Need  it  be  said  that  bleeding  and  antimony 
re  not  the  means  by  which  scorbutic  or  purpuric  bronchitis  is 
uost  effectually  controlled :  that,  where  jaundice  or  glyco- 
isemia  exist,  those  agents  are  inappropriate  ?  Even  in  gouty 
md  rheumatic  bronchitis  and  in  that  attending  Brighfs  disease, 
lie  antiphlogistic  plan  is  of  subsidiary  importance,  and  only 
lirectly  applicable,  where  the  inflammatory  action  is  of  extreme 
iolence  and  assumes  the  importance  of  an  idiopathic  disease. 

606.  In  bronchitis  of  blood-origin  the  sputa  very  constantly 
'ontain  some  of  the  mateiies  morbi  circulating  with  the  blood. 
Chus  in  icteric  bronchitis  the  colouring  matter  of  the  bile 
)ften  tinges  the  expectoration,  sometimes  deeply  enough  to  be 
■  isible  to  the  naked  eye,  sometimes  so  slightly  as  to  require 
nicro-chemical  examination,  for  its  discovery.  Blood-discs 
escape  with  the  secretion  of  purpuric  and  scorbutic  bronchitis  ; 
sugar  has  been  discovered  in  that  of  the  glycohaemic  or  diabetic 
V  ariety ;  *  and  it  is  infinitely  probable  urea  is  expectorated  in 
uremic  bronchitis. 

607.  We  must  content  ourselves  with  these  general  indications 
of  the  peculiarities  of  bronchitis  dependent  on  blood-diseases, 
^ind  with  a  brief  description  of  the  syphilitic  variety. 

SYPHrLrrio  bronchitis. 

608.  That  the  virus  of  syphilis  may  affect  the  bronchi,  has 
been  made  very  evident  by  the  cnqiuries  of  Drs.  Graves,  Stokes 
nud  Muuk.  It  appears  that  a  certain  time  after  infection,  febrile 
action  and  bronchial  irritation  occur  in  a  variable  number  of 


*  Francis,  Lond.  Med,  GaZ.,  Feb.  1847. 
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cases,  as  preludes  to  cutaneous  eruption,  disappearing  wholly 
or  partly  when  this  is  established ;  and,  conversely,  if  a 
syphilitic  eruption  suddenly  disappear,  spontaneously  or 
through  treatment,  bronchitis  may  ensue. 

609.  Under  these  circumstances,  the  diagnosis  is  easy.  But 
persons,  poisoned  to  the  secondary  and  tertiary  degrees  by 
syphilis,  may  have  chronic  bronchitis,  as  a  persistent  state,— 
they  may  cough,  have  sero-purulent  and  muco-purulent  expec- 
toration, nocturnal  perspiration,  and  hectic  fever,  while  they 
rapidly  lose  flesh  and  strength  ;  and  no  tubercle  shall  exist  in 
the  lungs.  Yet  here  is  assuredly  enough  to  create  a  strong 
suspicion  of  its  existence,  taken  in  conjunction  with  the 
indubitable  tendency  of  syphilis  plus  mercury  to  induce  the 
outbreak  of  phthisis  in  a  person  having  the  requisite  constitu- 
tional aptitude.  How  are  the  cases  to  be  distinguished  ?  By 
the  total  want  of  accordance  between  the  physical  signs  and  the 
constitutional  symptoms  ;  the  patient  with  syphilitic  bronchitis 
has  neither  consolidation  signs,  nor,  d  fortiori,  those  of  exca- 
vation. But  there  is  a  curious  source  of  difficulty,  which 
sometimes  starts  up  in  these  cases,  and  renders  doubt  impera* 
tive :  the  infra-clavicular  ribs  and  clavicle  thicken  from 
periosteitis,  and  produce  dulness  under  percussion,  which  cannot 
with  positiveness  be  distinguished  from  that  of  tubercle  within 
the  lung.  Here  the  observer  must  wait  for  events  to  clear  up 
the  diagnosis.* 

610.  In  managing  this  variety  of  bronchitis,  the  whole  secret 

•  Smedley,  U.  C.  H.  Females,  vol.  i.  p.  143  (1846).  "When  admitted  in 
1846,  this  woman,  in  addition  to  secondary  and  tertiary  g)-philis,  and  cancer  of 
the  rectum,  had  bronchitis  and  very  slight  dulness,  with  harsh  respiration, 
under  the  right  clavicle;  hut  as  the  subjacent  bones  were  obviously  thickened, 
I  abstained  from  giving  any  positive  opinion  as  to  the  existence  of  consolidation 
of  the  lung.  The  clicst-symptoms  totally  disappeared  for  the  time  under 
treatment.  1  have  frequently  seen  the  patient  sine*;  consolidation-signs, 
growing  at  each  interval  more  marked,  had  become  positive  at  both  a|>ice» 
when  I  last  (winter  of  1850)  saw  her. 


BRONCHIAL  ASTHMA. 


331 


onsists  in  having  proper  regard  to  the  existing  diathetic  state, 
loduretted  inhalations  are  serviceable. 

BRONCHITIS  SECONDAET  TO  CHEST  DISEASES. 

611.  The  clinical  features  of  bronchitis  thus  produced  will  be 
sufficiently  described  with  the  various  pulmonary  and  cardiac 
diseases  originating  it. 

IV. — BRONCHIAL  ASTHMA. 

612.  Bronchial  asthma  may  depend  on  a  plus  or  a  mimis 
state  of  the  contractility  of  the  muscular  fibres  of  the  bronchial 
tubes ; — in  the  former  case  it  is  spasmodic,  in  the  latter 
paralytic. 

SPASMODIC  BRONCHIAL  ASTHMA. 

613.  By  spasmodic  asthma  is  clinically  understood  paroxysmal 
dyspnoea,  immediately  dependent  on  more  or  less  extensive 
obstruction  of  the  smaller  bronchi,  itself  caused  by  tonic  con- 
traction of  the  circular  fibres.  The  immediate  cause  of  this 
^contraction  is,  in  turn,  under  all  circumstances,  perverted 
iinervation,  affecting  the  trunk  or  branches  of  the  vagi  or 
-sympathetic  nerves.  And  lastly  this  perversion  of  nervous 
iufluence  may  arise  independently  of,  or  on  the  other  hand 
in  direct  connection  with,  anatomical  change  in  the  bronchi  or 
parenchyma.  Spasmodic  asthma  is  in  other  words  a  primary  or 
a  secondary  neurosis  of  the  tubes. 

614.  When  a  primary  neurosis,  the  paroxysms  may  be  of 
direct  or  reflex  mechanism  :  direct,  when  dependent  on  centric 
excitation  in  the  medulla  oblongata,  or  ii'ritation  of  the  vagi 
or  sympathetic  nerves ;  reflex,  where  sequential  to  gastric  or 
intestinal  disturbance,  uterine  or  ovarian  irritation,  spinal  irrir 
tabdity,  intercostal  neuralgia,  hepatic  congestion  and  hepatalgia 
and  pure  hysteria. 

When  a  secondaiy  neurosis,  the  paroxysms  are  excited  through 
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the  reflex  m-itant  influence  of  bronchitis  or  emphysema.  The 
bronchitis  is  chronic,  commonly  sub-acute,  and  in  nowise 
specially  characterised  anatomically :  and  as  multitudes  of 
similar  cases  of  chronic  alteration  of  the  tubes  exist  unattended 
with  asthma,  there  is  evidently  something  special  in  the 
diathesis  of  those  who  suffer.  In  these  associated  cases  the 
patient  may  first  have  been  the  subject  of  pure  spasm,  and 
eventually  become  bronchitic ;  or  bronchitis  may  have  led  the 
way,  and  by  degrees  generated  the  nervous  irritability.  The 
connection  of  emphysema  with  spasmodic  seizures  is  certainly 
sometimes,  possibly  always,  dependent  on  intervening  irritative 
or  passive  congestion  of  the  tubes. 

615.  The  extrinsic  causes  of  a  paroxysm  in  the  two  classes 
differ.  In  the  first,  where  purely  neinotic,  any  sudden  impres- 
sion on  the  nervous  system  will  sufiice.  In  the  second,  some 
direct  irritation  of  the  mucous  surface  is  generally  discoverable, 
— the  inhalation  of  air  iiTitant  from  its  chemical  or  physical 
composition,  from  its  temperature,  its  weight  and  various  other 
qualities.  But  no  one  condition  is  uniformly  productive  of 
paroxysm  in  different  persons,  nor  even  on  all  occasions  in 
the  same  person.  Any  mechanical  difficulty  in  the  pulmonary 
circulation,  such  as  arises  from  mitral  disease,  or  from  dis- 
tended stomach  and  bowels  pushing  up  the  diaphragm  and 
■encroaching  on  the  chest,  facilitates  the  action  of  more  direct 
causes. 

616.  A  paroxysm  may,  then,  be  preceded  by  a  variety  of 
disturbances,  digestive  or  other,  or  take  place  independently  of 
any  one  of  them.  Under  either  class  of  circumstances  a  sensation 
of  oppression  and  discomfort  in  the  chest  may  be  the  immediate 
precursor  of  the  fit,  or  this  may  occur  suddenly  without  the 
very  slightest  warning.  As  in  all  diseases  where  the  excito- 
motory  system  plays  an  important  part,  seizures  frequently  take 
place  during  sleep. 

617.  The  symptoms  are  then  perhaps  the  most  strikingly 
defined.     The  patient  starts  out  of  sleep  with  a  feeling  of 
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suffocation  or  constriction  about  the  cliest ;  the  efforts  at  inspira- 
tion, convulsively  violent,  are  accompanied  with  sinking  of  the 
epigastrium,  fiiUing  in  of  the  lower  part  of  the  sternum,  and 
elevation  of  the  diaphragm, — evidently  from  the  diminished 
mass  of  air  in  the  lungs ;  the  expiration  is  prolonged  and 
comparatively  easy;  both  acts,  but  chiefly  the  former,  are 
attended  with  wheezing.  Various  postures  are  assumed  to 
facilitate  the  attempt  at  filling  the  chest, — the  patient  stands 
erect,  or  leans  the  head  forwards  between  the  hands,  or  places 
himself  on  his  knees  and  elbows,  or  rushes  to  an  open  window, 
and  gasps  wildly  for  air.  The  pulse  is  small  and  feeble,  some- 
times irregular,  whether  there  be  or  be  not  palpitation  of  the 
heart,  the  eyes  prominent  and  staring,  the  face  flushed,  livid  or 
pale,  the  extremities  cold,  the  skin  clammy,  the  look  anxious 
and  imploring.  The  urine,  pale  and  abundant  during  the 
paroxysm,  becomes  scanty  and  high-coloured  at  its  close.  The 
tit  may  last  from  two  to  four  houi's,  terminating  by  expectoration 
or  not  (humid  and  dry  varieties),  and  leaving,  on  its  cessation, 
a  sensation  of  fatigue  and  prostration. 

618.  The  physical  signs  are  rather  negatively  than  positively 
valuable.  There  is  much  laboured  and  jerking  elevation-move- 
ment of  the  thorax ;  little  or  no  true  inspiratory  expansion : 
retraction,  on  the  contrary,  of  the  anterior  base  may  attend 
inspiration,  while  expiration,  removing  the  abnormal  retraction, 
may  be  said^ro  la7iio,  to  expand  the  walls.  The  gradual  eva- 
cuation of  the  supplementary,  and  in  some  measure  even  of  the 
residual  air,  which  takes  place  in  both  lungs  during  the 
paroxysm,  slightly  impairs  the  resonance  under  percussion.  * 
True  inspiratory  sound  may  be  almost  completely  deficient, 
sibilant  or  sonorous  rhonchus  taking  its  place.  As  Laennec 
pointed  out,  if  the  patient  be  directed  to  speak,  without  drawing 
Ijreath,  as  long  as  he  possibly  can,  so  as  to  exhaust  the  chest  as 

*'  This  I  repeatedly  ascertained  in  a  girl,  named  Hamicr,  a  patient  both  of 
the  Consumption  and  U.  C.  Hospitals  ;  but,  on  tho  whole,  this  sign  is  rarely 
to  be  established. 
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completely  as  possible,  the  next  two  or  three  quiet  inspirations 
produce  well-marked  and  very  natural  respiration-sound : 
obviously  the  tid.nl  air  advances  deeply  into  the  tubes,  and  under 
these  special  circumstances  may  be  supposed  even  to  reach  the 
vesicles ;  at  all  events  a  fall  back  of  the  residual  ail-  occurs. 
This  can  only  depend  on  temporary  relaxation  of  spasm :  but 
why  the  process  described  should  effect  such  relaxation,  is  not 
so  clear. 

619.  Where  the  disease  is  purely  neurotic,  the  patient  during 
the  intervals  between  the  seizures,  may  enjoy  very  perfect  health, 
as  far  as  the  lungs  and  breathing  are  concerned.  Where,  on  the 
other  hand,  chronic  bronchitis,  or  emphysema  exist,  the 
symptoms  of  these  states  are  more  or  less  obscurely,  their 
physical  signs  very  plainly,  to  be  discovered.  Subjectively, 
however,  even  in  these  cases  the  intervals  may  be  passed  by  the 
patient  in  comfort  and  unconsciousness  of  ailment ;  it  is  not 
uncommon  to  hear  habitual  asthmatics  boast  of  their  perfect 
breath,  at  a  time  when  wheezing  is  audible  at  a  distance,  and 
all  the  physical  signs  of  emphysema  and  chronic  bronchitis  exist 
in  perfection.  Habit,  the  great  physiological  modifier,  gradually 
reconciles  the  system  to  a  minimum  supply  of  oxygen.* 

Kepetition  of  asthmatic  fits  may  lead  to  dilatation  of  the  right 
heart,  and  insufficiency,  without  structural  change,  of  the 
tricuspid  valve ;  but  this  is  very  rare,  unless  there  be  emphysema, 
as  a  permanent  malady. 

620.  The  treatment  of  spasmodic  asthma  embraces  that  of 
the  fits,  and  of  the  constitutional  tendency  to  their  recm-rence. 

621.  In  the  fit,  our  effort  must  be  to  relax  spasm.  In  a  first 
attack,  if  there  be  great  congestion,  bleeding  may  be  advisable ; 
but  in  the  case  of  habitual  seizures,  it  is  altogether  inadmissible. 
Nauseating   expectorants,   ipecacuanaha,   lobelia,   squill,  or 

*  Hugot  Amott,  it  is  Baid,  was  one  day,  while  panting  with  asthma,  looking 
out  of  his  window,  and  was  almost  deafened  by  the  noise  of  a  bawling  follow 
who  was  selling  oysters;  "The  extravagant  rascal!"  said  Hugot;  "he  has 
wasted  in  two  seconds  as  much  breath  as  would  have  served  me  for  a  monlh." 


TREATMENT. 


335 


•olchicum  (if  the  patient  be  gouty),  or  an  emetic  of  sulpliate  of 
.inc,  sometimes  cut  short  a  fit  very  obviously ;  various  anti- 
pasmodics,  sulphuric  sether,  asafcetida,  musk,  and  very  strong 
•oifee  mitigate  the  intensity  of  the  paroxysm.  Of  narcotics, 
tramonium,  cannabis  indica,  belladonna,  and  opium,  are  the 
uost  effectual.  Inhalation  of  the  fumes  of .  burning  paper, 
saturated  with  nitre,  sometimes  shortens  a  paroxysm,  by 
iiducing  copious  expectoration ;  true,  it  oftener  fails ;  but  I 
lave  known  old  sufferers  from  asthma  confide  implicitly  in  it,  to 
he  exclusion  of  other  remedies.  The  electro-galvanic  current, 
lirected  from  the  nape  of  the  neck  to  the  epigastrium ;  the 
;old-water-dash  over  the  shoulders  ;  draughts  of  cold  water, 
vhile  the  feet  are  immersed  in  a  mustard  foot-bath, — are  all 
,encies  that  occasionally  relieve. 

The  effects  of  chloroform  inhalation,  commenced  after  the 
nvasion  of  the  fit,  pushed  to  narcotism,  are  variable.  I  have 
•een  three  kinds  of  result :  total  relaxation  of  the  spasm  dimng 
he  continuance  of  insensibility,  with  immediate  return  of 
I yspncEa  on  restoration  of  consciousness, — gradual  return  of  the 
lifficult  breathing,  after  consciousness  is  restored, — and  sus- 
pension, or  at  least  mitigation,  of  the  paroxysm  for  the  time 
jeing.  The  last  effect  is  the  rarest  of  the  three ;  but,  on  the  other 
band,  the  temporary  relief  afforded  by  chloroform  is  sometimes 
tnore  complete  and  more  rapid  than  that  effected  by  any  other 
zent.    Small  quantities  of  chloroform,  inhaled  when  the  sen- 

tions  precursory  to  a  fit  are  felt,  sometimes  effectually  ward 
this  off;  and  there  is  reason  to  believe  that,  in  some  cases  at 
least,  the  repeated  use  of  chloroform  after  this  plan,  may 
eventually  break  the  paroxysmal  habit  altogether  :*  this  effect 
can,  however,  only  be  hoped  for,  where  the  disease  is  a  pure 
neurosis. 

A  coming  fit  may,  also,  be  averted  by  a  cigarette  of 
stramonium  and  belladonna,   by  strong  coffee,  by  mental 


♦  J.  R.  Reynolds,  M.D.,  in  «  Lancet,"  Oct.  29,  1853. 
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excitement  or  amusement,  or  by  heating  the  body  generally  to  ai- 
high  a  degree  as  can  be  borne.  Sedatives  and  excitants  of  the 
peripheral  nerves  seem  to  have  the  same  influence  on  those  of 
the  lungs. 

622.  The  tendency  to  paroxysms  may  sometimes  be  removed 
by  counter-irritants  to  the  dorsal  spine,  or  to  the  nucha,  by 
strychnia  in  very  minute  doses,  by  electro-galvanism  steadily 
repeated  in  the  course  of  the  vagi  and  phrenic  nerves,  by  great 
attention  to  the  state  of  the  alimentary  canal,  caution  in  eating 
both  as  to  quantity  and  quality,  and  the  use  of  certain  metallic 
tonics,  especially  the  chloride  or  iodide  of  arsenic,  the  nitrate  or 
oxide  of  silver,  and  the  valerianate  or  sulphate  of  zinc.  If  there 
be  chronic  bronchitis,  the  measures,  advisable  for  that  disease, 
must  of  course  be  enforced. 

Change  of  air  is  most  important ;  but  the  kind  of  change 
that  shall  prove  beneficial  can  only  be  learned  by  experience. 
Some  sufferers  lose  their  paroxysms  south  of  the  olive  hne, 
others  are  easiest  in  a  cold  atmosphere ;  moisture,  the  bane  of 
some,  greatly  mitigates  the  disease  in  others ;  any  notable  fall  in 
the  barometer  induces  a  paroxysm  in  one,  wards  it  off  in 
another.  The  air  of  towns  suits  some,  that  of  the  country 
others  ;  the  relatively  clear  suburban  air  of  London  is  infinitely 
more  noxious  to  some  asthmatic  persons  than  the  foul  atmosphere 
of  the  worst-cleansed  and  most  densely-peopled  localities  of  the 
metropolis  ;  *  occasionally  an  individual  will  be  found  who  is 
tortured  with  asthma  in  one  room  of  a  house,  free  from  it  in 

*  A  man,  one  of  the  greatest  sufferers  from  asthma  I  ever  saw,  lived  in  the 
neighbourhood  of  Clialk  Farm,  the  pure  air  of  Hampstead  hlo>ving  across  his 
liouso.  1  tried,  I  believe,  almost  every  known  remedy,  in  vain,  for  his  reliet 
He  was  accidentally  detained  one  night  in  the  foul  region  of  the  Seven  Dials  ; 
feeling  persuaded  he  could  not  possibly  survive  till  morning,  so  great  wai  his 
dread  of  the  close  atmosphere.  He  not  only  lived  through  the  night,  how- 
ever, but  enjoyed  the  first  uninterrupted  flcep  he  had  known  for  months.  He 
took  the  hint;  removed  to  the  Seven  Dials  for  t/ic  benefit  of  the  air;  and 
■when  I  last  saw  him,  some  six  months  after  the  removal,  continued,  though 
still  a  whcczcr,  perfectly  free  from  serious  dyspnoea. 
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others, — and  this  without  any  distinct  explanation  being  found 
iu  the  aspect,  the  drainage,  or- any  other  known  condition. 

PARALTTIO  BRONCHIAL  ASTHMA. 

623*.  Laennec  ascribed  the  peculiar  au'-distension  of  the  lungs 
found  in  persons  asphyxiated  by  the  mephitic  gases  of  cess- 
pools, to  paralysis  of  the  vagi  nerves ;  Mr.  Swan  noticed  similar 
distension  in  animals  whose  eighth  pair  had  been  divided  in  the 
neck.  In  both  cases  the  contractile  force  of  the  bronchial  muscles, 
concerned  in  expiration,  is  more  or  less  completely  annulled. 

623.  If  then,  as  we  have  seen,  there  be  motive  to  believe 
that  nervous  asthma  commonly  depends  on  spasmodic  action  of 
the  bronchial  muscular  apparatus,  here  are  speculative  reasons 
for  presuming  that  paralysis  of  the  apparatus  may  cause  a 
variety  of  the  affection.  Clinically,  too,  we  meet  with  examples 
of  asthma  in  which  the  comparative  facility  of  inspiration,  and 
difBculty  of  expiration,  suggest  of  themselves  the  probability  of 
a  milius  rather  than  a  plus  state  of  power  iu  bronchial  contracti- 
bihty.  Possibly  such  cases  are  those  benefitted  by  strychnia 
and  galvanism  [555], 

HiEMIO  ASTHMA. 

624.  Difficult  or  distressed  breathing,  produced  by  morbid 
conditions  of  the  blood,  is  far  from  rare.  Some  of  its  varieties 
deserve  brief  mention  here,  were  it  only  for  the  purpose  of 
guarding  the  student  against  errors  of  diagnosis.  These  morbid 
states,  probably,  interfere  with  ready  oxygenation  directly  or 
indirectly ;  and  the  breathing  is  instinctively  increased  in 
frequency  to  make  up  for  the  deficient  amount  of  oxygen 
supplied  to  the  system  by  each  separate  inspiration. 

635.  The  chief  species  of  hsemic  dyspnoea  are  the  ansemic, 
the  ursemic,*  the  icteric,  the  pyohsemic,  the  gouty,  the  saccharine 
or  glycohaemic,  and  the  choleraic. 

626.  In  all  these  species  the   dyspnoea  has   much  the 

*  Association  Med.  Journal,  Nov.,  1853,  p.  1010. 
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clinracter  of  the  breathlessness  following  over-exertion  in 
health  ;  the  respiration  is,  absolutely  speaking,  not  frequent  in 
the  ratio  of  its  apparent  labour;  it  is  not  seriously  out  of 
proportion  with  the  pulse  ;  and  the  subjective  sensation  of  want 
of  breath  is  comparatively  little  felt.  There  are  no  physical 
.  signs,  cardiac  or  pulmonary,  to  explain  the  morbid  state  of  the 
breathing;  and  the  specific  evidences  of  the  several  diseases 
named  are  readily  discoverable. 

OROANIC  CHANGES  OP  THE  BKONCHI. 
NARROWING  OR  OBLITERATION  OF  THE  BRONCHI. 

627.  Narrowing  and  obliteration  of  the  bronchi,  a  common 
phenomenon  in  tubes  of  very  small  calibre,  becomes  rarer  and 
rarer  directly  as  their  size ;  still,  obliteration,  even  of  the  main 
trunk,  has  occasionally  been  witnessed.  The  obstruction  may 
depend  on  intrinsic  causes, — such  as  thickening  of  the  mucous 
membrane,  stagnating  secretions,  especially  of  the  plastic  kind, 
(under  bot;h  these  circumstances  the  condition  is  of  inflammatory 
origin),  or  accumulation  of  tubercle  or  cancer  in  their  interior : 
or  obstruction  may  be  produced  by  extrinsic  pressure, — for 
instance,  that  of  adjacent  emphysema,  adjacent  tuberculous 
deposit,  plastic  contractile  exudation-matter,  infiltrated  cancer  or 
chronic  solid  pleural  formations  ;  enlarged  bronchial  glands, 
aortic  aneurisms  and  mediastinal  tumors  iiave  sometimes  effected 
the  closui'c  of  a  main  trunk  by  pressure. 

638.  If  obstruction  of  a  large  bronchus,  by  its  own  secretions, 
occur  suddenly,  or  even  with  notable  celerity,  dyspnoea,  propor- 
tional to  the  size  of  the  implicated  tube,  follows ;  and  as  this 
lias  chiefly  occurred  in  cases  of  bronchitis,  where  the  efficient 
breathing  surface  had  already  been  seriously  diminished,  risk 
of  fatal  asphyxia  is  incurred,  unless  the  patient  retains  strength 
suflScient  to  enable  him  to  expectorate  the  stagnating  matters : 
the  relief  experienced  after  such  expectoration  is  almost 
assimilable  to  that  following  tracheotomy  for  obstructed  larynx. 
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But  if  the  obstruction  be  on  a  small  scale,  or  if  a  large  tube 
suffer  only  from  slow,  gradually  increasing  obstruction,  tliere 
will  be  no  positive  subjective  or  objective  symptoms  to  indicate 
the  occurrence.  Such  dyspnoea,  as  is  really  dependent  on 
obstruction  of  the  kind,  appears  explicable  by  other  conditions ; 
and  neither  cough  nor  pain  in  the  chest,  to  an  amount  unusual 
to  the  patient,  are  induced. 

629.  The  physical  signs  may  or  may  not  be  satisfactory. 
Obstruction  of  the  main  tube  produces  collapse  of  the  entire 
lung,  as  is  weU  shown  in  one  of  Sir  E.  CarsweU's  published 
drawings  ;  *  obstruction  of  minor  tubes,  as  insisted  on  by  Dr. 
Stokes,  produces  local  and  limited  collapse, — the  surface  of  the 
lung  in  the  affected  parts  appearing  sunken  in  below  the  plane 
of  the  surrounding  pleui'a.  Now,  in  both  these  varieties  per- 
l  ussion-dulness,  proportional  to  the  superficial  extent  and  depth 
of  the  collapse,  would  constantly  exist,  were  it  not  that,  in  the 
local  variety,  emphysema  tends  to  spring  up  on  the  confines  of 
t  he  '  collapsed  spots,  and  give  rise  to  its  own  special  clear 
resonance.  The  respiratory  murmurs  are  either  actually 
suppressed  or  weakened  considerably,  and  harsh ;  and  mingled 
with  sonoro-sibilant  rhonchi. 

630.  The  main  interest,  in  the  present  state  of  knowledge,  of 
obstruction  of  a  large  bronchus,  arises  from  the  light  it  may 
throw  on  the  diagnosis  of  thoracic  aneurism  and  tumor. 

631.  The  treatment  of  the  affection  is  altogether  that  of  the 
disease  of  which  it  is  a  sequence  or  effect. 

DILATATION  OP  THE  BRONCHI. 

632.  DUatation  of  the  bronchi  has  already  been  considered  in 
its  association  with  chronic  bronchitis ;  in  its  secondary  relation- 
ship to  acute  and  chronic  pneumonia,  phthisis,  and  pleurisy,  it 
will  be  referred  to  in  the  description  of  those  diseases. 

*  Fasc.  Atrophy,  pi.  iv.,  fig.  3.  The  lungs  are  those  of  a  monkey, — the 
(.luse  of  obstruction,  extensively  tuberculised  bronchial  glands.  Atrophy 
fiom  inaction  would  doubtless  ensue  after  a  time. 
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TOBERCLE  OF  THE  BEONCHI. 

633.  Tuberculous  disease  of  the  bronchi  is  limited  to  the 
finer  tubes.  The  morbid  matter,  as  Sir  E.  Carswell  was  the  first 
to  show,  occasionally  forms  on  the  free  surface  of  their  mucous 
membrane :  but  he  was  in  error  iu  imagining  this  to  be  its 
essential  seat ;  and  bronchial  tuberculisation,  as  clinically 
distinguishable  from  that  of  the  parenchyma,  is  unknown. 

CANCER  OF  THE  BROHCHI, 

634.  Primary  cancer  of  the  bronchi,  or  cancer  aflfecting  these 
tubes  independently  of  similar  disease  in  the  lungs  or 
mediastina,  is  not  observed.  But  the  following  secondary  forms 
of  the  disease  are  met  with. 

1.  In  certain  cases  of  cancerous  infiltration  and  ulceration  of 
the  pulmonary  tissue,  those  morbid  processes  spread  to,  and  cause 
the  destruction  of,  the  bronchial  tubes  involved.  2.  Perforation 
of  a  bronchus  by  a  portion  of  actively  growing  tumor  situated 
about  the  root  of  the  lung,  has  occurred  in  rare  instances  ;  the 
perforating  cancer  vegetates  freely  in  the  interior  of  the  tube 
into  which  it  has  made  its  way.  8.  More  rarely  stQl,  a  detached 
tumor  forms  in  connexion  with  the  mucous  membrane  of  a 
bronchus,  the  lung  being  similarly  diseased.  4.  Cancerous 
substance  may  be  found  i7i  transitu  outwards  from  a  softening 
pulmonary  mass. 

All  these  forms  of  disease  derive  their  practical  importance 
from  their  connexion  with"  cancer  of  the  pulmonary  substance, 
and  therefore  reqiure  no  fui'ther  consideration  in  the  present 
place. 

SECTION  in.— DISEASES  OF  THE  BRONCHIAL  GLANDS. 

TUBERCULISATION,  OB  BKONCHIAIi  PHTHISIS. 

03.5.  Tuberculisation  of  the  bronchial  glands,  an  affection 
practically  speaking,  almost   confined   to   childhood,  occurs 
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■ommonly  in  tlie  chronic,  with  infinite  rarity  in  the  acute 
t'orm. 

chuonic  toberculisation. 

636.  All  varieties  of  tuberculous  deposit  occur  in  these 
glands ;  the  gray  granulation  is  on  the  whole  rare,  the  yellowish 
mass,  infiltrating  the  tissue,  the  most  common  form.  Degeneration 
commences  indifferently  at  all  parts  of  the  glands  ;  the  changes 
undergone  by  tubercle  are  the  same  here  as  elsewhere  :  partial 
cretaceous  transformation  is  not  very  uncommon.  Evacuation  of 
softened  tuberculous  matter  may  take  place  into  the  pulmonary 
substance,  into  the  trachea,  into  a  bronchus,  or  into  the 
oesophagus :  a  permanent  fistula  is  sometimes  estabUshed. 
Cretaceous  matter  may  be  expectorated  from  the  interior  of  a 
bronchial  gland.* 

637.  Tuberculised  glands  vary  in  size  from  the  natural  bulk 
to  that  of  a  walnut.  A  few  only,  or  several,  may  be  affected  : 
in  the  latter  case,  those  adjoining  the  bifurcation  of  the 
trachea  may  form  an  irregularly  rounded  lobulated  mass,  two, 
and  even  more,  inches  in  diameter.  The  glands  adjoining  the  base 
of  the  heart,  and  those  of  the  posterior  mediastinum,  undergo 
similar,  though,  generally  speaking,  less  marked  enlargement. 
Those  seated  in  the  substance  of  the  lung  rarely  acquire  large 
dimensions. 

638.  Tuberculised  bronchial  glands  may  produce,  according  to 
their  bulk  and  the  direction  of  their  growth,  more  or  less 
marked  compression,  and  eventual  perforation  of  various 
adjacent  structures.  A  general  description  of  these  compressions 
and  perforations  will  be  found  in  the  section  on  Diseases  of  the 
Mediastina. 

639.  An  excavated  bronchial  gland,  sunk  deeply  into  the 
lung-substance,  simulates,  and  has  doubtless  often  passed  for,  a 
true  pulmonary  cavity, — a  fact  first  pointed  out  by  MM. 
Eilliet  and  Barthez. 


*  Carswell's  Illustratious,  Tubercle,  pi.  iv.,  fig.  4. 
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640.  Tuberculisation  of  the  bronchial  glauds  is  either 
associated,  or  not,  with  pulmonary  tubercle.  In  the  former,  by 
far  the  more  common  case,  the  bronchial  disease  may  be  the 
chief  evidence  of  the  diathesis,  or  be  of  altogether  secondary 
importance.  In  point  of  time  the  bronchial  glands  may  be 
affected  prior  to,  or  subsequent  to,  the  lungs,  whether  the 
clinical  importance  of  the  glandular  affection  be  trivial  or  most 
serious.  The  cervical,  inguinal,  and  mesenteric  glands  are  in  some 
cases  tuberculised. 

641.  The  symptoms  and  signs  of  bronchial  phthisis  are  those 
of  bronchitis,  mediastinal  tumor  and  the  tuberculous  diathesis, 
variously  and  capriciously  associated :  the  symptoms  are, 
locally,  irritative  and  mechanical,  and,  constitutionaliy,  hectic. 

643.  The  local  symptoms  of  mechanical  origin  are  sub- 
stantially the  same  as  those  of  mediastinal  tumor  in  general 
(vide  Section  VI.),  and  depend  on  pressure,  traction,  or  per- 
foration of  the  various  parts  there  enumerated.  Among  the 
most  important  of  these  symptoms  •  are  swollen  cervical  veins, 
lividity  and  ojdema  of  the  face,  neck,  and  upper  part  of  the 
chest, — limited  to  one,  or  aifecting  both  sides,  according  as 
either  vena  iniiominata  or  the  superior  vena  cava  is  compressed  : 
I  have  never  seen  distinct  oedema  of  the  arm.  Discharge  of 
blood  by  the  mouth  or  auus  is  rarely  observed, — haemoptysis 
especially  very  seldom  seen  in  cliildren  under  tiie  tenth  or 
twelfth  year  :  but  the  escape  of  blood  into  and  from  the 
pulmonary  texture  through  pressure  is,  we  have  every  reason  to 
believe,  of  tolerably  common  occurrence ;  it  is  swallowed  as  it 
reaches  the  mouth.  Spasmodic  dysphagia  from  pressure  on  the 
oesophagus  has  occasionally  been  witnessed.  Heaviness  and 
stupor,  froin  obstruction  to  the  return  of  blood  from  the  brain, 
are  common  ;  and  pressure  either  on  the  trachea,  bronchi,  the 
eighth  pail',  or  recurrent  nerves,  causes  singular-  modifications  of 
the  voice,  cough,  and  physical  signs,  to  be  presently  described. 

643.  If  the  mass  of  tuberculised  glands  be  large,  and  press 
sufficiently  on  the  root  of  the  trachea,  or  on  both  m.niu  bronchi, 
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0  impede  the  entry  of  air,  the.  lower  lobes  gradually  collapse, 
he  chest  falls  in  latero-inferiorly  on  both  sides,  and  the  sternum 
uid  costal  cartilages  come  forwards  :  the  infra-mammary  and 
iifra-axillary  regions  expand  imperfectly,  the  infra-clavicular  in 
excess.  If  the  main  bronchus  on  one  side  only  be  obstructed, 
rtattening  of  the  sui-face  wiU  be  limited  to  that  side. 

The  vocal  fremitus  is  often  in  excess  in  the  inter-scapular  region. 
The  essential  physical  sign,  however,  is  percussion-dulness 
lietween  the  scapulae  ;  taken  simply,  by  far  the  most  significant' 
of  the  series.  I  liave  known  the  resonance  greatly  impaired  in 
front  from  the  base  of  the  heart  to  the  sternal  notch,* —  but 
this  is  rare.  The  percussion  note  is  highly  tubular  between  the 
scapulaj  in  some  cases.  Where  a  main  bronchus  has  been 
ufficiently  pressed  upon  to  induce  general  collapse  of  its 
communicating  lung,t  the  side  generally  is  deficient  in  tone; 
especially  under  broad  percussion ;  but  the  dulness  is  not  so 
marked  as  might  a  priori  be  expected. 

The  auscultation-signs  vary  widely  under  different  circum- 
tances.  If  there  be  sustained  pressure  on  the  trachea  or  large 
l)ronchi,  sonoro-sibdant  or  liquid  bronchial  rhonchus,  and  weak 
rilmost  suppressed  respiration  of  intermittent  type,  and  of 
unnatural  but  variable  quality,  are  heard.  At  the  same  time 
laryngo-tracheal  stridor  and  rattle  may  be  audible  at  a  distance. 
If  there  be  no  pressure,  and  the  glands  adhere  closely  both  to  the 
chest  Willi  and  the  bronchi,  high-pitched,  hollow,  bronchial 
respuration,  large-sized,  ringing,  liquid  rhonchi,  and  powerful 
|uasi-pectoriloquou3  bronchophony  are  audible  with  varying 
perfection  and  steadiness.  Lastly,  if  there  be  no  pressure  by 
the  glands,  and  if  no  artificial  medium  of  conduction  betAveen 
the  tubes  and  the  surface  be  formed  by  them,  the  auscultatory 
iigns  will  be  null,  or  those  of  simple  bronchitis. 

644.  The  child  affected  with  bronchial  phthisis,  lies,  sits  or 
leans  in  all  varieties  of  postures  :  orthopncca  is  tlie  rule  irt 


*  Case  of  S.  T.,  ictatis  6,  seen  with  Mr.  C.  Ciosswell. 

t  C.irswcll's  Elementary  Illustrations,  Atrophy,  pi.  iv.,  fig.  3. 
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paroxysms  of  difficult  breathing.  Often  there  is  no  evidence  of 
thoracic  pain  or  tenderness ;  if  there  be  marked  suffering,  this 
depends  on  some  superadded,  generally  pleuritic,  irritation. 
Cough,  an  almost  invariable  symptom,  may  be  totally  devoid  of 
significant  character ;  or,  hoarse,  ringing,  dry,  occurring  in  fits 
resembling  those  of  hooping-cough,  but  not  accompanied  with' 
actual  hoop,  nor  followed  by  ropy  expectoration  and  sickness, 
it  may  give  clear  indication  of  dependence  on  irritative  pressure 
of  the  vagus  or  recurrent  nerves.  So,  too,  the  voice  and  cry 
may  retain  their  natural  characters,  or  become  hoarse,  feeble,  or 
even  temporarily  null.  If  expectoration  occur,  the  sputa  are 
simply  catarrhal,  muco-epithelial  or  purulent ;  in  the  adult, 
tuberculous  matter  in  all  stages  may  be  expectorated,  if  a 
diseased  gland  open  into  the  bronchial  tubes.  The  respiration, 
varying  between  twenty  and  eighty  per  minute,  may  be  steadily 
and  uniformly  shallow  and  laborious ;  or  paroxysms  of  dyspnoea, 
accompanied  with  lividity  of  the  face,  anxious  countenance, 
cold  clammy  perspii-ation,  and  all  the  phenomena  of  partial 
asphyxia,  may  supervene  from  time  to  time.  In  one  case  of  this 
kind,  in  a  child  aged  three  years,  the  characters  of  the  seizure 
were  very  much  those  of  laryngismus  stridulus.  I  have  never 
seen  actual  convulsions. 

645.  The  general  symptoms,  insignificant  perhaps  at  the 
outset,  eventually  become  those  of  pulmonary  plitliisis  :  hectic 
fever,  with  night  perspirations,  loss  of  strength,  colliquative 
diarrhoea,  and  excessive  emaciation, — sjonptoms  commonly 
referrible  in  part,  however,  to  advanckig  general  or  pulmonary 
tuberculisatioii. 

646.  The  ordinary  mode  of  death  by  gradual  asthenia,  is 
sometimes  varied  by  accidental  occurrences,  such  as  tremendous 
haemorrhage  from  perforation  of  the  pulmonary  arteiy,  pneumo- 
thorax, or  meningeal  haemon-hage.*  Pneumo-thorax  is  not 
necessarily  immediately  fatal. 

*  I  give  tins  cause  of  death,  ef  wliich  I  have  not  met  with  an  example 
under  the  circumstanccB,  on  the  authority  of  MM.  Rillict  and  BaitUcz. 
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647.  The  direct  diagnosis  of  bronchial  phthisis  can  only  be 
made  through  the  association  of  several  of  the  local  and 
raechanical  symptoms  with  those  of  constitutional  character,  and 
in  the  majority  of  cases,  the  disease  has  far  advanced,  before 
such  kind  of  diagnosis  becomes  possible ;  the  method,  more 
commonly  guiding  to  its  detection,  is  indirect.  Thus,  if  a 
scrofulous-looking  child  become  feverish,  and  cough  more  or 
less  steadily,  and  if  the  physical  signs  cannot  be  referred  to 
broncliitis,  or  pulmonary  phthisis,  while  there  is  no  evidence  of 
mesenteric  or  encephalic  tuberculisation,  a  strong  suspicion  may 
be  entertained  that  the  bronchial  glands  are  the  parts  affected. 
The  suspicion  will  be  powerfully  strengthened,  if  even  trifling 
percussion-dulness  can  be  detected  between  the  scapulae,  and 
converted  into  certainty,  if  the  cough  become  paroxysmal,  and 
signs  of  venous  pressure  supervene.  The  auscultation-signs 
vary  so  much  in  different  individuals,  and  in  the  same  case  even, 
that  they  are  entitled  to  little  confidence ;  still  their  very 
irregularity  excludes  other  diseases. 

648.  The  treatment,  being  essentially  that  of  pulmonary 
phthisis,  need  not  here  be  dwelt  upon.  I  would  simply  observe 
that  from  the  free  internal  use  of  cod-liver  oil,  and  of  ioduretted 
applications  between  the  shoulders,  complete  restoration  to 
health,  combined  with  physical  evidence  of  diminished  bulk  of 
the  bronchial  glands,  may  sometimes  be  accomplished.* 

•  One  of  tLe  most  striking  examples  I  have  met  with  of  such  recovery 
iccurred  many  years  ago  among  the    out-patients  of  University  College 
Hospital.     Two  children,  aged  about  five  and  seven  years,  who  had  just  lost 
their  mother  from  phthisis,  were  brought  to  the  hospital,  one  in  arms,  by  their 
father.    Boih  were  in  the  last  stage  of  emaciation,  had  mesenteric  disease,  all 
■le  rational  symptoms  of  phthisis,  and  marked  inter-scapular  dulness  under 
■rcussion  ;  they  rapidly  recovered  flesh  and  strength,  and  when  they  ceased 
)  attend,  had  not  only  lost  all  their  chest-symptoms,  but  had  become  normally 
resonant,  or  very  nearly  so,  between  the  shoulders. 
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ACUTE  TUDERCULISATION. 

649.  Acute  bronchial  phthisis  is  excessively  rare.  MM. 
Rilliet  and  Barthez  have,  however,  recorded  one  most  unques- 
tionable case,  in  which  death  took  place  iu  six  weeks  from  the 
first  appearance  of  illness.  Paroxysmal  cough,  occurring  five  or 
six  times  daily  was  the  first  symptom  noticed ;  the  pulse  and 
respii-ation  were  excessively  frequent;  progressive  emaciation 
and  copious  perspirations  proved  the  deepness  of  the  constitu- 
tional suffering.  Not  a  particle  of  tubercle  was  found  in  the 
lungs ;  and  a  single  crade  miliary  tubercle  in  the  brain,  without 
surrounding  softness,  was  the  sole  specimen  of  that  product  in 
the  body,  in  addition  to  those  in  the  bronchial  glands. 

SECTION  IV.— DISEASES  OF  THE  PLEURA. 

I. — HEMOTHORAX. 

650.  Pleural  haemorrhage,  or  hsemothorax,  is  in  the  majority 
of  cases  traumatic,  and  results  from  wounds  or  violent  con- 
tusions of  the  walls  of  the  chest,  and  fractures  of  the  ribs. 
When  non-traumatic,  it  is  always  a  secondary  state ;  for  of 
pure  idiopathic,  passive  or  active,  hsemoiThage  into  the  pleural 
cavity,  I  have  never  heard  of  a  positive  example.  The  fluid  of 
pleurisy  contains  blood  in  considerable  quantities  in  some  cases ; 
but  no  difference  is  thereby  impressed  on  the  physical  signs,  or 
(notwithstanding  the  opinion  of  Laennec)  perceptibly  on  the  pro- 
gress of  the  disease.  In  various  blood-diseases  with  hemorrhagic 
tendency,  as  scorbutus  and  pm-pura,  if  hydrothorax  occur,  the 
serous  pleural  effusion  is  more  or  less  stained  with  blood. 
Carcinoma  of  the  lung  bursting  into  the  pleura,  or  carcinoma 
of  the  pleura  itself  undergoing  superficial  ruptures,*  or  apoplexy 
of  the  lung,  making  its  way  tlu-ough  the  pulmonary  pleura,  or 
rupture  of  an  aneurism,  may  all  produce  hemothorax. 

651<  Whether  traumatic,  or  an  effect  of  internal  disease,  the 

*  Dewing,  U.  C.  H.,  Males,  vol.  v.,  p.  19. 
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sole  symptofli  clearly  assignable  to  hssmotliorax  is  laboured 
l)reatliifig,— the  mechanical  result  of  pressiu-e  of  the  lung. 
\'arious  coexisting  symptoms  are  the  effects  of  the  injury  or 
internal  disease,  on  wMch  the  haemorrhage  itself  depends. 

652.  The  physical  signs  of  traumatic  hsemo thorax  are  dulness 
under  percussion,  enfeebled  or  annulled  vocal  fremitus,  weak  or 
suppressed  respiration,  absence  of  rhonchus,  the  vocal  resonance 
being  in  a  variable  state,  null,  bronchophonic,  or  occasionally 
;egophonic, — signs  coming  on  suddenly  without  inflammation 
and  under  circumstances  of  injury  to  the  chest. 

In  cases  where  extensive  accumulation  of  blood  occurs  in 
the  pleura  from  any  of  the  internal  diseases  named,  similar 
physical  signs  will  be  observed,— but  they  may  be  rendered 
obscure  and  uncertain  by  the  primary  disease;  Hsemothorax  of 
such  origin  may  be  abundant  enough  to  drive  the  heart  greatly 
out  of  its  place.  Thus,  in  a  case  of  aneurism  of  the  arch  of  the 
aorta  adhering  to  the  left  lung,  in  which  an  eiFusion  of  about 
two-  quarts  of  blood  into  the  pleura  of  that  side  produced 
sudden  death,  the  heart  was  found  lying  to  the  right  of  the 
middle  line.* 

653.  The  absence  of  friction-sound  will  at  the  outset  distin- 
guish hsemothorax  from  pleuritic  effusion.  Hydro  thorax  is 
characterised  by  affecting  both  pleural  sacs  almost  simul- 
taneously, and  hence,  whatever  be  the  amount  of  percussion- 
dubess  and  fluid  accumulation,  by  its  not  seriously  displacing 
the  heart  sidewards.  The  direct  physical  signs  are  the  same  in 
the  two  varieties  of  effusion :  and  the  nature  of  the  pre-existing 
internal  disease  will  afford  the  main  safeguard  against  error. 

654.  The  treatment  of  hemothorax  only  requires  special 
consideration  in  its  traumatic  variety.  Paracentesis  is  strongly 
recommended  by  surgeons  of  extensive  military  experience,  at 
two  conjunctures.  Pirst,  at  the  outset  of  the  haemorrhage,  if 
the  quantity  of  blood  effused  be  sufBcient  to  threaten  asphyxia 


*  Bell,  U.  C.  H.,  Males,  vol.  vii.,  p.  16.0. 
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by  pressure  on  the  mediastinum  and  opposite  lung.  But  as 
the  pressure  of  the  extravasated  blood  against  the  bleeding  vessels 
acts  probably  as  a  sort  of  mechauical  obstacle  to  further 
hsEmorrhage,  a  small  quantity  only  of  the  fluid  must  be  allowed 
to  escape,  the  operation  being  repeated  when  urgent  symptoms 
again  set  in.  Such  was  Larrey'a  practice, — and  it  has  been 
successful.*  Secondly,  at  the  end  of  ten  or  twelve  days,  if  in 
spite  of  venesection  and  antiphlogistic  treatment  generally,  signs 
of  pleuritis,  followed  by  effusion,  occur,  the  chest  ought  to  be 
punctured.  The  results  are  certainly  more  favourable  in  trau- 
matic, than  in  idiopathic  cases. 

II. — PLEURISY. 

655.  Inflammation  of  the  pleura,  pleuritis  or  pleurisj',  runs  an 
acute  or  a  chronic  course, — in  the  latter  case  the  disease  may 
be  chronic  from  the  outset,  or  supervene  on  the  acute  malady. 

656.  Acute  pleurisy  is,  anatomically,  signified  by  subserous 
vascular  injection,  of  the  arborescent  and  capilliform  varieties ; 
tufts  of  capillary  vessels  elevate  the  membrane  from  spot  to 
spot,  and  shoot  into  its  substance.  The  membrane  loses  its 
natural  moisture  and  smoothness,  its  elasticity,  transparence  and 
consistence,  sometimes  even  its  natural  thickness  from  separa- 
tion of  epithelium.  Under  special .  circumstances  it  is  locally 
destroyed  by  gangi'ene.  The  sub-pleural  cellular  tissue  is 
injected,  softened,  oedematous,  or,  in  rare  instances,  infiltrated 
with  pus.  The  pleural  sac  contains  solid,  liquid,  or  gaseous 
new  products.  The  solid  material  consists  of  exudation-matter, 
whicli  vascularises  rapidly  (sometimes  in  thirty-six  hours),  and 
which  may  be  completely  absorbed,  or  gradually  undergo  con- 
version into  induration-mattei',  or  into  pseudo-cellular  tissue. 
Secondarily,  there  may  occur  in  its  substance  calcification  or 
pseudo-ossification ;  and  various  species  of  the  genus  Deposits,  as 

*  M.  Roux  successfully  removed  three  pounds  of  Wood,  cxtravasntcd  in  a 
c.ise  of  fractured  ribs ;  quoted  by  Scdillot,  dc  TEuipycmc,  p.  107. 
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nis,  tubercle  and  melauic  matter,  may  form  within  it.  The 
laid  contents,  so-called  serous  effusion,  consist  of  water  holding 
:a  suspension  exudation-corpuscles,  pus-cells,  epithelium,  and 
frequently  blood-discs,  discoverable  with  the  microscope;  any 
one  of  these  products  may  exist  in  sufficient  quantity  to  be 
\  isible  with  the  naked  eye, — flakes  of  albumino-fibrinous  matter 
lud  pus  in  all  proportions.  The  quantity  of  albumen  in  solu- 
tion varies  from  31  to  77  per  cent. ;  fibrine  commonly  exists  in 
this  same  state  also, — the  contents  of  the  sac,  perfectly  fluid 
when  first  seen,"  subsequently  gelatinising  from  fibrine-coagu- 
lation.*  The  fluid  may  be  solely  purulent ;  but  this  is  very 
rare  in  simple  pleurisy.  Unless  from  the  accidental  occurrence 
of  sloughing,  or  special  alteration  of  the  fluids,  gas  does  not 
form  within  the  inflamed  pleura. 

657.  In  simple  idiopathic  pleurisy  one  side  only  suffers :  in 
some  diathetic  affections,  as  tuberculous  disease,  Bright's 
disease,  and  scorbutus,  both  pleurse  may  be  attacked 
simultaneously.  The  surface  of  either  sac  may  be  generally,  or 
only  partially,  inflamed :  in  the  latter  case,  the  pleurisy  is 
called  phrenic,  pulmonary,  costal,  interlobar  or  mediastinal, 
according  to  its  precise  seat.  In  some  cases  con-esponding, 
but  limited  portions  of  the  costal  and  pulmonary  pleurse  are 
affected,  and  thus  arises  the  circumscribed  or  locular  variety  of 
the  disease  ;  two  or  more  such  circumscribed  pleural  collections 
may  form,  whence  the  terms  bilocular  and  multilocular, 

658.  The  various  appearances,  now  referred  to,  are  found  to 
occur,  as  a  rule,  in  fixed  sequence ;  hence  have  been  established 
certain  anatomical  stages  of  pleurisy, — stages  the  more 
important,  because  they  correspond  with  precision  to  striking 

*  This  I  have  seen  take  place  in  pleuritic  fluid  in  from  lialf  an  liour  to  an 
liour  after  its  removal  from  the  fihest.  Somotimoa  a  second  coagulation 
iccurs  much  later,  from  twenty-four  to  thirty-six  hours,  from  tho  presence  of 
pseudo-fibrine,  or  "  fibrine  of  retarded  coagulation,"  as  it  has  been  called  by 
Virchow.  In  a  case  of  this  kind  Schlossbcrger  suggests  the  retardation  may 
have  been  due  to  some  urea  existing  in  the  fluid.  "Edinb.  Jour.,"  Oct.  1049. 
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changes  in  the  physical  signs,  and  even  symptoms,  of  the 
disease.  These  stages  are  called  the  di-y,  the  plastic,  the 
effusive,  and  the  absorptive. 

659.  {a)  In  the  dry  stage,  vascularity  and  loss  of  natural 
humid  polish  of  the  pleural  surfaces  are  the  only  morbid 
changes,  (b)  In  the  plastic  stage,  exudation-matter  forms  in 
adherent  patches  or  layers,  or  loose  flocculent  masses ;  sometimes 
on  a  sufficiently  extensive  scale  to  coat  the  entire  lung,  (c)  In 
the  effusive  stage,  serosity  or  puralent  iiuid,  with  the  characters 
already  described,  accumulates,  commencing  at  the  base  of  the 
chest.*  From  the  moment  such  accumulation  sets  in,  the  lung 
begins  to  suffer  pressure, — pressure  which  may  eventually 
condense  the  organ  into  a  small  elongated  flattened  mass,  lying 
against  the  spine.  The  lung  is  then  either  partially  or  generally 
airless  (even  its  persistent  air  [83]  being  forced  from  the  cells), 
tough  and  leathery  to  the  feel,  of  slatey  gray  hue  on  section, 
homogeneous  looking,  and  non-granular,  and  of  such  density  as 
to  sink  instantly  in  water.  The  forcible  contraction  of  a  coating 
of  plastic  exudation  sometimes  aids  the  fluid  pressure  in  thus 
emptying  the  lung  absolutely  of  its  air.  (d)  In  the  absorptive 
stage,  the  morbid  products  are  removed  by  absorption, — ^the 
lung  at  the  same  time  gradually  recovering  its  expansibility,  or 
remaining  more  or  less  condensed.  The  latter  condition  will  occur, 
when  the  pressure  of  the  lung  has  been  long  maintained ;  and 
especially  when  the  plastic  exudation  embracing  the  organ  has 
passed  into  the  condition  of  induration-matter;  the  expansion- 
force  of  inspiration  is  unable  to  overcome  the  solid  resistance 
offered  by  a  lamella,  of  the  toughness,  firmness,  and  slow 

*  M.  Woillcz's  division  of  tlie  effusive  stage  into  two  sub-stages,  tlie 
laminar  and  fjravitaiing,  tliougli  founded  so  strictly  on  pliysicil  principles, 
that  there  is  great  difficulty  in  contesting  its  justness,  may  be  ignored  in  s 
practiciil  work,  because  clinically  it  cannot  be  substantiated  ;  at  least,  I  have 
never  succeeded  in  finding  the  signs  of  a  thin  sheet  of  fluid  equally  spread 
over  the  entire  lung,  from  apex  to  base.  The  time  during  which  the  suction 
of  the  lung  is  a  force  more  powerful  than  gravitation  of  the  fluid  must  be 
exceedingly  brief. 
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lolecular  contractility  possessed  by  that  species  of  morbid 
roduct.- 

The  stages  now  passed  in  review  are  those  of  the  acute  disease. 
660.  When  the  lung  remains  permanently  more  or  less 

ittened  and  airless  from  the  causes  just  explained,  the  thoracic 
vaUs  undergo  proportional  retraction  or  depression,  and  the 
itl'ected  side  ceases  almost  totally  to  take  part  in  the  process  of 

espiration.  StiU  as  inefficiency  of  one  side  may  be  made  up  for 
)y  extra-activity  of  the  other,  so  long  as  the  patient  has  no  local 
nijfeiiiig,  and  his  general  health  maintains  its  past  average,  this 
■ondition  cannot  per  se  be  clinically  set  down  as  a  form  of 
'iu'onic  pleurisy.  However  a  pleural  sac  in  this  physical  and 
inatomical  state  is  exceedingly  prone  to  fresh  irritation, — the 
serous  membrane  itself,  and  even  the  vasculaiised  exudation- 
matter,  inflame  subacutely,  or  even  suppurate  from  time  to 
time ;  or  tubercle  *  is  deposited  within  the  diseased  sac  :  here  is 

lie  form  of  elironic  pleurisy. 
Again,  sometimes,  absorption  fails  to  take  place  in  the 
ordinary  way  in  the  acute  disease;  or  secretion '  continues 
relatively  so  active,  that  the  pleural  sac  remains  more  or  less 
distended  with  fluid :  this  unfavourable  course  is  more  par- 
ticularly observed  in  diathetic  states, — such  as  those  of  phthisis, 
I'lright's  disease,  and  carcinoma, — the  lung,  reduced  to  its 
minimum  bulk  by  pressure,  loses  substance  by  a  process  of 
atrophy.  The  fluid  is  under  such  cu'cumstances  generally 
purulent ;  f  in  protracted  cases  the  ribs,  sternum,  or  vertebrae 
become  carious,  or  the  ribs  may  become  the  seat  of  interstitial 
hypertrophy  and  sub-periosteal  osteophytic  growth; J  the  costal 
pleura  may  undergo  perforation,  and  sub-cutaneous  abscess  with 
fistula,  eventually  opening  externally,  and  daily  discharging  for 

*  Univ.  Coll.  Museum,  Models,  No.  5000. 

t  In  1C2  cases  of  pleuritic  effusion,  collected  from  different  sources  by 
Krause  (das  Empjcm,  p.  33),  the  fluid  was  purulent  in  101,  jellowisli  serous 
in  4 1 ,  and  reddish  serous  in  20. 

t  U.  C.  Museum,  No.  4067. 
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months  or  years,  a  variable  quantity  of  pus,  may  form.  Sloughing 
of  the  pleural  induration-matter  under  the  latter  conditions 
occurs  from  time  to  time ;  or  this  change  may  affect  the  pyogenic 
membrane  lining  the  sac  .of  induration-matter:  melanic 
pigment  is  sometimes  formed  in  large  quantity  in  the  sac* 

661.  This  brief  outline  of  the  anatomical  characters  of  the 
various  stages  of  the  disease  will  render  the  course  of  the 
physical  signs  intelligible. 

663.  Physical  Signs.  Dry  Stage. — The  motions  of  expansion 
and  of  elevation,  from  the  consensual  avoidance  of  pain,  are 
diminished  on  the  affected  side  visibly,  palpably,  and  by 
semicircular  and  antero-posterior  measurement ;  their  rhythm  is 
slightly  jerking.  The  percussion-sound  is  not  perceptibly  duller 
than  natural ;  I  have  never  known  its  pitch  raised.  The  respi- 
ration is  weak,  but  superficial,  and  jerking  in  rhythm.  Grazing 
friction-sound  may  often  be  caught,  especiaUy  about  the  infra- 
mammary  and  infra-axillary  regions :  in  rare  cases  loud, 
rubbing  friction-sound  may  be  audible  over  the  entire  side, 
without  a  particle  of  exudation-matter  having  been  thrown  out.f 

663.  Plastic  Exudation  Stage. — The  state  of  chest-movement 
continues  as  before ;  rubbing  vibration  may  sometimes  be  felt 
with  the  hand,  but  is  very  rarely  perceptible  to  the  patient :  the 
vocal  fremitus  continues  natural.  The  clearness  of  percussion- 
sound  is  somewhat  diminished ;  if  it  be  at  all  notably  impaired 
and  the  sensation  of  resistance  be  even  slightly  increased,  the 

*  Wicks,  U.  C.  H.,  Males,  vol.  i.,  p.  61. 
+  I  base  this  statement  on  the  following  case  :  — A  man,  dying  of  cardiac 
disease,  presented  on  August  4,  "  all  over  the  front  and  side  of  tlic  left  chest 
up  to  the  first  rib,  grating  and  creaking  friction-sound,  accompanied  with 
marked  friction-fremitus  ;  the  patient  is  well  conscious  of  this  rubbing,  but 
feels  not  tho  slightest  pain."  On  tliis  man's  death,  which  occurred  sixteen 
days  later,  fluid,  which  was  known  to  have  formed,  appeared  in  the  pleura ; 
but  the  membrane  was  "  entirely  free  from  lymph,  c^ccept  over  a  spot  about 
tho  fizo  of  half-a-crown  at  the  angle  of  the  seventh  rib ;  this  lymph  is  not 
rough,  and  docs  not  look  recent.  The  entire  pleural  surface  is  highly  vascular, 
especially  along  tho  ribs  and  at  their  angles  ;  the  vascularity  gives  roughness 
to  tho  surface."    J.  Wilkinson,  U.  C.  H.,  Males,  vol.  ix.,  pp.  284,  306. 
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plastic  fixudation  is  abundant :  deep  inspiration  will  restore  the 
iound  to  its  natural  character.  The  respiration  continues  of 
weak,  jerking  type ;  and  is  accompanied  with  friction-sound  of 
the  rubbing  or  even  grating  varieties :  pleural  friction  of 
cardiac  rhythm  may  also  by  possibility  be  detected.  No  influence 
is  exercised  on  the  resonance  of  the  voice :  if  pseudo-segophony 
exist,  it  depends  on  some  condition  extraneous  to  the  plem-a. 

663*  Effusive  stage. — (Without  dilatation  of  the  side.)  The 
jerking  rhythm  of  the  movements  visible  in  the  past  stages  nov?' 
gradually  disappears  ;  and  both  the  expansion  and  the  elevation 
classes  of  movement  (the  latter  are  less  alfected  than  the 
former)  cease  to  be  visible  at  the  lower  part  of  the  side ;  the 
infra-mammary  and  infra-axillary  regions  become  more  or  less 
bulged.    The  intercostal  spaces,  especially  in  the  infra-lateral 
regions,  may  be  less  hollow,  and  sink  in  less  with  inspiration, 
than  those  of  the  healthy  side.    Vocal  vibration,  as  a  rule,  is 
absolutely  abolished,  wherever  fluid  has  accumulated  to  any 
amount :  above  the  fluid,  it  continues  perceptible :  so,  too, 
friction-fremitus,  if  it  existed  before,  disappears  wherever  the 
tluid  prevents  the  collision  of  the  layers  of  exudation-matter ; 
but  may  remain  in  full  energy  above  the  level  of  the  effusion, 
or  continue  in  front,  while  annulled  in  the  back.  Mensuration 
proves  the  existence  of  deficient  expansion  and  retraction ; 
but  the  difference  of  respiratory  play  on  the  affected  and  non- 
affected  sides  is  not  so  great  at  this  period  of  plemisy  as  in 
more  chronic  conditions, — pain  still  interferes  with  the  general 
chest-action,  and  the  non-aftected  lung  has  not  yet  acquired  the 
habit  of  expanding  to  its  full  bmits.    Meanwhile  dulness  under 
percussion  becomes  very  manifest,  with  increased  parietal 
resistance,  inferiorly  ;  the  limits  of  the  dull  and  clear  sounding 
parts  are  distinguished  by  a  tolerably  well-defined  line, — and 
the  area  of  the  dulness,  and  its  line  of  demarcation,  may  be 
changed  by  altering  the  patient's  posture,*  but  not  by  the  act 

*  This  change  in  position  of  the  fluid  may  bo  ascertained  hy  percussion, 
even  where  the  quantity  is  small ;  thus,  where  it  reaches  in  the  sitting  posture 


354 


PLEUEISY. 


of  respiration.  In  rare  instances  the  inferior  lobe  of  the  luug 
loses  bulk  so  considerably  by  pressure,  that  a  fall  may  occur  in 
the  upper  limits  of  dulness,  in  consequence  of  the  fluid  gravi- 
tating  downwards  to  fill  the  otherwise  vacant  space ;  hence  the 
area  of  superficial  dulness  may  by  possibility  decrease,  while 
the  fluid  actually  increases.  Tubular  or  amphoric  resonance  is 
found  commonly  at  the  upper  front  of  the  afiTected  side  [143], 
and  sometimes  posteriorly.  Auscultation  shows  that  the  respi- 
ratory murmurs,  suppressed  where  the  eff'usion  is  most  abundant, 
— weak,  and  deep-seated,  where  less  abundant,  acquire,  above 
the  level  of  the  efi^usion,  exaggerated  force,  and  more  or  less  of 
harsh,  bronchial,  or  even  blowing  quality.  Prictiou-sound  may 
still  be  sometimes  discovered  above  the  confines  of  the  fluid ; 
and,  when  deficient  in  the  back  in  the  sitting  posture,  may  still 
be  found  there  if  the  patient  be  made  to  lie  on  the  face  for  a 
while.*  This  is  the  most  favoui'able  period  of  the  disease  for 
the  detection  of  segophony,  as  already  [255]  fully  explained : 
but  the  vocal  resonance  may  be  strongly  or  weakly  broncho- 
phonic,  or  may  be  absolutely  null ;  the  cases  in  which  ajgophony 
is  actually  caught  are  certainly  in  the  minority, — a  fact  for 
which  an  explanation  has  already  been  tendered.  The  heart's 
sounds  are  heard  with  greater  intensity  through  a  given  thick- 
ness of  fluid,  and  of  lung  solidified  by  condensation,  than  through 
an  equal  thickness  of  healthy  parenchyma ;  hence,  in  riglit 
pleui'itic  efl"usion,  they  are  more  clearly  audible  than  in  the 
natural  state,  in  the  right  axillary  region.  Besides,  the  action 
of  the  heart  may  produce  a  sort  of  succussion  or  fluctuation- 
movement  in  the  fluid,  which  if  that  organ  be  hypertrophous,  is 
very  perceptible  at  the  opposite  surface  of  the  chest. 

664.  Stage  of  Effusioit  %cith  Dilatation  and  Thoracic  Displace- 
ments.— The  fluid  having  accumulated  suflraciently  to  fill  ail 
available  space  in  the  pleural  sac,  increased  in  capacity  to  a 

only  as  high  as  the  inferior  angle  of  the  scapula;  e.  g.,  Humbert,  U.  C.  H., 
Males,  vol.  i.v.,  p.  14. 

•  J.  Harrison,  U,  C.  II.,  Females,  vol.  ix.,  p.  312. 
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;ieat  amount  by  compression  of  the  lung,  begins  to  push  the 
vails  of  that  sac  before  it  in  all  directions.   The  costal  parietes, 
he  mediastina,  the  diaphragm,  and  the  triangular  apex  of  the 
)leural  sac  above  the  clavicle  yield  before  the  encroaching 
iquid, — hence  various  important  modifications  in  the  physical 
iigns.     The  affected  side,  either  expanded  generally,  or  bulged 
jelow  to  a  high  degree, — motionless  inferiorly,  unless  a  powerful 
uspiratory  effort  be  made,  when  a  slow,  dragging,  upward 
Dovement  takes  place,  posterior  in  time  to  the  expansion  of  the 
:)ther  side, — sometimes  exhibits  a  notable  change  in  the  state 
)f  its  intercostal  spaces ;  these  may  be  widened,  flattened,  of 
ven  convex  outwards,  and  in  the  latter  state  may  exhibit, 
)esides,  visible  fluctuation.    On  the  other  hand  considerable 
lulging  of  the  walls  may  exist  inferiorly  in  acute  effusion, 
ithout  any  notable  distension,  or  deficiency  of  inspiratory 
nking  in,  of  the  interspaces;  the  latter  may  even  be  more 
jbvious  than  on  the  healthy  side  :  *  nay  more,  in  chronic  effusion 
with  considerable  general  expansion  of  the  side,  a  fair  amount  of 
normal  intercostal  breathing  action  may  be  maintained,f  [37*]. 
The  thoracic  surface  is  felt  to  be  unnaturally  smooth  ;  aU  vocal 
.  ibration  has  absolutely  disappeared ;  and  peripheric,  more  rarely 
simple,  fluctuation  may  be  detected  by  the  fingers  in  the  distended 
intercostal  spaces.     The  semi-circular,  antero-posterior,  and 
vertical  measurements  of  the  side,  and  the  distance  between  the 
nipple  and  middle  Mne,  increase;  while  the  respiratory  play 
tails  notably, — in  fact  may  be  null.J  The  dull  percussion-sound 

i*  J.  Harrison,  U.  C.  H.,  Females,  vol.  ix.,  p.  312. 
t  Crowhurst,  U.  C.  H.,  Males,  vol.  ix. 
X  The  respiratory  play  may  be  otherwise  singularly  perverted.    Thus,  in  a 
case  of  left  effusion  (H.  Morris,  U.  C.  H.,  Males,  vol.  vi.,  p.  3.3,  January  1, 
1861),  the  seventh  .ind  eighth  ribs  and  interspaces  below  the  left  nipple  sank 
in  during  forced  inspiration,  both  visibly  and  p.alpably,  while  the  abdomen  rose 
considerably;  yet  semicircular  mensuration  indicated  at  the  same  spot  a 
TCBpiratory  play  on  the  affected  side  of  three-eighths  of  an  inch  (Insp.  17J  ; 
tExp.  16g  inches).   This  is  a  striking  discordance  between  antero-posterior  and' 
rgeneral  expansion  movement  [74]. 
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of  the  previous  period  now  extends  downwards,  upwards  as  far 
as,  and  even  by  possibility  above,  the  clavicle,  and  passing  the 
middle  line  in  front,  encroaches  at  the  upper  part  of  the  medi- 
astinum on  the  opposite  side  of  the  chest.  The  displaced  heart 
also  carries  its  own  proper  dulness  into  the  new  position  the 
fluid  may  have  driven  it.  All  sense  of  elasticity  in  the  parietes 
has  disappeared ;  and  the  outline  of  the  dull  sound  is  scarcely  to 
be  altered  by  changing  the  position  of  the  patient.*  Besides, 
in  the  great  majority,  at  least,  of  cases  the  upper  part  of  the 
chest,  especially  about  the  clavicle,  first  and  second  ribs,  and 
adjoining  part  of  the  sternum,  even  to  the  other  side  of  that 
bone,  furnishes  tubular  or  amphoric  resonance.  I  have  observed 
jthe  amphoric  variety  in  cases  of  latent  effusion,  where  the  patient 
has  been  walking  about,  and  unconscious  of  local  ailment  of  any 
kind.  The  respiratory  sounds,  totally  suppressed,  except  close 
to  the  spine  and  at  the  apex  of  the  lung,  possess  in  those  regions 
a  harsh,  bronchial,  or  even  slightly  blowing  quality — a  quality 
explicable  by  the  condensed  state  of  the  lung.  In  many  cases, 
however,  diffused  blowing  respiration  is  pretty  extensively  heard 
over  the  diseased  side.f  Friction-sound,  in  rare  instances,  still 
continues  audible  in  some  limited  spot :  the  rule  is,  that  it 
totally  disappears.  The  continuance  either  of  ffigophony  or  any 
other  form  of  vocal  resonance  is  unusual ;  but  strong  broncho- 
phony about  the  inferior  angle  of  the  scapula  may  coexist  with 
abundant  effusion,  and  annulled  vocal  fremitus.^  The  heart's 
sounds  may  be  well  heard  through  the  fluid. 

*  Even  at  tliis  advanced  period  of  effusion,  alteration  of  the  V\ni  is,  how- 
ever, possible.  If  a  patient  with  fluid  enough  in  ihc  pleura,  when  he  lies  on 
the  back,  to  render  the  sound  dull  to  the  opposite  side  of  the  middle  line,  be 
made  to  lie  on  the  side  of  the  effusion,  in  the  course  of  a  minute  or  two  the 
sound  becomes  clear  at  the  mediastinum.  I  have  found  this  point  of  considerable 
utility  in  certain  cases  in  determining  whether  there  was  or  was  not  mediastinal 
tumour  present,  in  addition  to  abundant  pleural  effusion  ;  it  cannot,  however, 
be  implicitly  trusted  to  [139],  as  a  tumour  may  gravitate  from  oue  side  slightly 
to  the  other. 

t  J.  Harrison,  U.  C.  IT.,  Females,  vol.  ix. 

t  Crowhurst,  U.  C.  H.,  Males,  vol.  ix.,  p.  142. 
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The  diaphragm,  depressed  to  a  variable  amount,  carries  with 
it  the  liver  or  spleen ;  with  the  medastinum,  the  heart  is  pushed 
to  the  opposite  side.  The  amount  of  lateral  detrusion  of  the 
heart  is  sometimes  very  remarkable  :  in  cases  of  left  effusion, 
the  organ  may  pulsate  outside  the  right  nipple ;  and  thirty-six 
hours  will  sometimes  suffice  to  produce  this  amount  of  mal- 
position. The  visible  and  palpable  impulse  of  the  organ,  and 
tlie  maximum  points  of  its  sounds,  especially  of  the  first,  prove 
its  change  of  place.  Does  the  displacement  exercise  any  influ- 
ence on  the  quality  of  the  sounds  ?  Most  unquestionably  it 
does  not,  in  the  great  majority  of  cases  ;  my  experience  on  the 
point  perfectly  accords  with  that  of  Dr.  Stokes,  who  feels 
convinced  that,  even  when  at  its  height,  the  displacement  "  does 
not  cause  any  alteration  in  the  natural  sounds  of  the  organ." 
But  the  rule,  I  am  equally  persuaded,  is  not  without  its 
exceptions.  Dr.  Hope  describes  the  following  peculiarity  in  a 
case  of  right  lateral  detrusion  from  effusion  in  the  left  pleura : 
"  The  aorta  was  felt  to  pulsate  between  the  second  and  third 
right  ribs,  an  inch  from  the. sternum;  and  here  a  murmur  was 
heard  with  the  first  sound,  which  has  ceased  since  the  heart  has 
been  restored  to  its  natural  situation  by  the  absorption  of  the 
fluid.  Is  it,  therefore,  possible  that  a  twist  given  to  the  aorta, 
or  pressure  of  the  vessel  against  the  ribs,  may  be  the  cause  of  a 
murmur  under  such  circumstances  ?  "  I  once  found,  for  many 
successive  days  during  the  height  of  left  pleural  effusion,  both 
sounds  of  the  heart,  which  was  pushed  to  the  right  of  the 
sternum,  more  or  less  masked  by  blowing  murmurs ;  these 
murmurs,  when  the  heart  was  restored,  or  very  nearly  restored,  to 
its  natural  position,  almost  completely  disappeared, — a  fact  the 
more  remarkable,  as,  from  the  slowness  of  convalescence,  plenty 
of  time  had  elapsed  for  the  formation  of  the  systolic  basic 
murmur  of  spancemia.  The  diastolic  murmur  disappeared  the 
more  perfectly  of  the  two,  and  must  positively  have  depended, 
probably  through  torsion  of  the  aorta,  on  the  malposition  of 
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the  organ.*  Larrey  has  related  a  case  in  which  extreme  feeble- 
ness of  the  pulse  in  the  large  arteries  co-existed  with  cardiac 
displacement ;  there  can  be  no  certainty,  however,  that  there 
was  any  mutual  dependence  between  the  two  circumstances. 

No  matter  how  copious  the  effusion,  whether  acute  or  chronic, 
nor  how  complete  the  evidences  of  centrifugal  or  dilating 
pressure,  signs  of  centripetal  pressure  are,  as  a  rule,  absolutely 
wanting, — the  trachea,  oesophagus  and  large  veins  escape  serious 
pressure.  Hence  the  detection  of  the  latter  class  of  signs,  in  a 
case  of  pleuritic  effusion,  may  be  accepted  as  proof  of  some 
additional  disease,  such  as  tumor  or  aneurism,  within  the  chest. 
I  have,  however,  seen  a  single  vein,  such  as  the  epigastric, 
external  jugular  or  mammary,  enlarged  in  calibre  in  cases  of 
pure  effusion.  The  laws  of  hydrostatic  pressure  seem  to  me 
readily  to  explain  this  exemption  of  special  internal  parts  from 
interference. 

665.  SLage  of  Alsorption. — The  absorption  of  pleuritic 
effusion  is  effected  with  results  of  two  different  kinds  on  the 
form  and  condition  of  the  chest.  The  walls  may  be  simply 
restored  to  their  natural  position,  or  they  may  sink  inwards, — 
inside,  as  it  were,  their  natural  site.  Hence,  clinically,  we  have 
a  period  of  absorption  witlmit  and  with  retraction  of  the  side  : 
of  these  the  former  is  infinitely  the  more  favourable. 

666.  Wiiliout  Betraction, — The  visible  enlargement  and 
bulging  gradually  disappear,  and  with  them,  but  very  slowly, 
the  obstructed  state  of  the  chest-motions ;  the  natural  inter- 
costal hollows,  deepened,  perhaps,  by  emaciation,  are  again 
felt ;  friction-fremitus  and  vocal  vibration  return, — the  former 
often  with  greater  intensity  than  at  the  outset  of  the  disease. 
The  various  measurements  fall  to  their  natiu-al  standards.  The 
percussion-sound  gradually  recovers  its  natural  clearness,  first 
at  the  upper,  then  at  the  lower,  regions ;  in  the  latter,  indeed, 
it  may  long,  for  weeks,  or  even  months,  remain  more  or  less  dull 

•  H.  Morris,  V.  C.  H.,  Males,  vol.  vi.,  pp.  35,  38. 
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from  imperfect  expansion  of  the  lung,  and  accumulation  of  false 
membrane  in  the  pleural  sac.  The  respiration-sounds,  gradually 
restored,  remain  for  a  variable  time  weak  and  harsh  or  bronchial ; 
friction-sound,  mixed  or  not  with  pleural  pseudo-rhonchus  [328], 
or  pidmonary  pseudo-crepitation  [216],  reappears  for  a  variable 
period ;  segophony  is  sometimes  caught  passingly  for  a  day  or 
so,  but  the  vocal  resonance  quickly  becomes  bronchophonic,  or 
may  be  null.  The  heart,  with  the  mediastinum,  returns  to  its 
natural  position,  sometimes  with  singular  quickness.  I  once 
-aw  a  heart  beat  in  its  exact  normal  site,  which,  seventy  hours 
only  before,  I  had  felt  pulsating  under  the  right  nipple ; 
absorption  so  rapid,  singularly  rare  under  all  circumstances,  was 
here  the  more  remarkable,  as  the  patient  was  tuberculous,  and 
liad  had  several  attacks  of  profuse  haemoptysis. 

667.  At  this  period  of  the  disease  very  singular  signs  may 
temporarily  occur.  Thus,  in  a  middle  aged  enfeebled  male, 
undergoing  absorption  of  moderate  effusion,  with  probable 
acute  lung-consolidation  conjoined,  the  following  facts  were 
noted.  "  Tubular  percussion-sound  in  the  left  infra-axillary 
region ;  at  the  inferior  angle  of  the  left  scapula  the  voice  is 
-trongly  resonant,  with  a  whispered  echo  after  each  word, 
exactly  as  if  the  voice  were  reproduced  in  whisper  under  the 
stethoscope ;  at  this  point  obscure  friction-sound,  with  tliin 
various-sized  rhonchal  sounds ;  the  respiration  here  is  hoDow, 
of  cavernous  quality,  especially  in  expiration.  Even  with 
whispered  voice  the  pectoriloquous  echo  is  perfect ;  though  the 
laryngeal  whisper  is  so  low  as  to  be  scarcely  audible  by  the  ear 
held  close  to  the  patient's  mouth."  Eleven  days  later  the 
percussion-sound  had  become  pulmonary  in  the  main  at  the 
i  nferior  angle  of  the  scapula ;  little  was  heard  there  in  calm 
breathing;  under  effort,  feeble  respiration,  mixed  with  friction- 
-ound  and  loose  rhonchus,  became  audible  ;  the  vocal  resonance 
had  lost  all  the  peculiar  characters  above  described,  being  simply 
xaggeratcd,  and  not  hollow  in  quality.* 


*  Fosbury,  U.  C.  IT.,  Males,  vol.  ix.,  pp.  360—852. 
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668.  Increased  conducting  power  on  thte  part  of  the  solidified 
lung  substance,  combined  with  dilatation  of  the  bronchi,  explains 
the  ringing  hollow  quality  of  the  respiratory  and  rhonchal 
sounds.  The  vocal  whisper  within  the  chest  could  not  have 
depended  on  unison-resonance,  seeing  that  it  did  not  synchronise 
with,  but  followed,  the  first  resonance ;  nor  upon  consonance, 
for  it  occurred  with  various  words  spoken  with  not  precisely  the 
same  pitch :  it  manifestly  depended  on  echo  of  the  first 
resonance,  which  it  followed  at  a  certain  interval  of  time. 

669.  With  Retraeiion. — General  retraction  of  the  affected 
side  is  very  much  less  common  than  partial  depression, — the 
latter  occurring  probably  about  twelve  or  fifteen  times  as 
frequently  as  the  former :  general  retraction  is  a  process  requiring 
much  time  for  its  accomplishment.  From  the  inqmries  of 
M.  Woillez,  partial  depression  would  appear  to  be  more  frequent 
in  front  on  the  right  side,  behind  on  the  left  side.  The  shoulder, 
the  ribs,  and  the  nipple,  fall  (in  some  peculiar  cases  the  shoulder 
rises,  however) ;  the  scapula  becomes  tilted  outwards  at  its 
inferior  angle ;  the  dorsal  spine  curves  laterally,  the  convexity 
looking,  at  least  in  the  majority  of  cases,  towards  tlie  sound 
side;  and  the  ribs  undergo  distortion,  their  external  planes 
becoming  more  or  less  inferior.  This  altered  condition  of  the 
ribs  lessens  the  width  of  the  intercostal  spaces ;  and  in  cases  of 
very  chronic  course  hypertrophous  and  osteophytic  enlargement 
of  the  ribs  still  farther  decreases  that  width.  The  chest-surface 
laterally  is  unnaturally  irregular  and  uneven ;  in  front  it  may 
be  flat,  smooth,  and  even  slightly  concave,  the  distinction 
between  ribs  and  interspaces  being  completely  lost  to  the  eye. 
Rubbing  vibration  is  rarely  to  be  felt.  All  the  chest  measure* 
ments  (those  of  the  side,  generally,  as  well  as  the  partial  class) 
undergo  diminution,  with  the  exception  of  that  between  the 
clavicle  and  nipple,  which  increases.*  The  measured  chest-play, 
on  the  diseased  side,  may  be  absolutely,  or  next  to  absolutely, 

*  This  comes  of  lowering  of  tlic  nipple, — a  more  valuable  sign  on  the  right 
than  the  left  eidc. 
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mil,  wliile  tLat  of  the  other  side  exceeds  the  individual  standard 
if  health.  The  percussion-sound,  dull,  with  marked  resistance, 
nferiorly,  acquires  the  wooden  quality  at  the  mid-height  of  the 
horax,  and  is  often  tubular  at  the  apex,  in  front  and  behind.  If 
Jilation  of  the  bronchi  supervene,  the  tubular  note  may  be  very 
extensively  discernible.  The  enlargement  of  the  ribs,  just 
referred  to,  contributes  to  give  an  osteal  character  to  the  sound, 
especially  laterally.  The  signs  obtained  by  auscultation,  though 
less  striking  than  these,  are  sufficiently  important ;  the  respira- 
tory sounds,  more  or  less  completely  suppressed  at  the  extreme 
base,  are  superiorly  weak,  bronchial  or  diffused  blowing, — months 
may  elapse,  after  retraction  has  commenced,  before  respiration 
is  restored  to  any  extent;  friction-sound,  of  creaking  or  grating 
type,  may  or  may  not  be  audible ;  the  voice  resounds  with 
morbid  intensity,  especially  at  the  central  parts  of  the  side. 
The  vault  of  the  diaphragm  and  subjacent  viscera  are  sometimes 
drawn  above  their  natural  level, — an  elevation  not  faithfully 
ndicated  by  changed  position  of  Harrison's  sulcus.  The 
|)osition  of  the  heart  varies  in  at  least  five  different  ways  : — (a.) 
The  organ  having  slowly  or  rapidly,  gradually  or  suddenly, 
retraced  its  steps,  recovers  either  its  natural  situation,  or  the 
immediate  vicinity  of  this  :  here  is  the  most  common  case.  (5.) 
It  remains  in  the  abnormal  position  into  which  it  was  forced  by 
the  effusion,  in  consequence  of  the  establishment  of  adhesions, 
(c.)  The  tractive  force  may  be  so  powerful  at  the  period  of 
;ibsorption  as  to  ptdl  the  organ  out  of  its  place  in  the  converse 
direction  to  that  into  wMch  it  had  previously  been  pushed:  an 
occuiTence  best  observable  when  the  right  pleural  sac  has  been 
nflected.*  {d.)  It  may  happen,  according  to  an  observation 
made  by  Dr.  Stokes,  that  the  heart  hangs  more  loosely  than 
natural  in  the  chest,  and  so  falls  somewhat  to  the  right  or  left, 
;i3  the  patient  lies  on  this  or  thafside.  (e.)  Or  it  may  happen, 
in  cases  of  left  effusion,  that  the  heart,  originally  pushed 

*  Griffiths,  U.  C.  H.J  Males,  toI.  ii.  p.  174. 

It 


362 


PLEURISY. 


enormously  to  the  right,  subsequently  passes  to  the  left,  even 
beyond  its  natural  site, — and  still  later,  regains  more  precisely 
its  normal  position  by  repassing  a  very  little  to  the  right.* 

670.  The  practice  of  liospitals  more  especially  tcaclics  us  that,  while 
pleurisy  is  among  the  more  common  of  acute  diseases,  friction-signs  are  far  i 
from  remarkable  for  frequency  of  discovery.    The  following  seem  the  chief  I 
reasons  of  this  comparative  rarity  : — 1.  Liquid  effusion  generally  occurs  with  ( 
great  rapidity ;  the  time  during  which  friction-signs  arc  audible  has  therefore 
ft'equently  passed  by  when  patients  apply  for  medical  aid  ; — 2.  Friction-signs 
may  exist,  but  escape  attention  from  their  slight  degree  of  development; — 
3. — Or  from  auscultation  not  being  practised  immediately  over  their  scat  of  j 
production  ; — i.  Or  from  too  long  a  period  being  allowed  to  elapse  between  ' 
successive  examinations  of  the  chest ; — 5.  In  cases  of  absorption  of  pleuritic 
cflfusion,  the  development  of  redux-friction  sound  will  be  prevented,  if  the  two  ; 
pleural  surfaces  be  uniformly  agglutinated  together ;  because  locomotion  of 
the  lung  is  thus  prevented  ; — 6.  In  all  cases  of  pleuro-pneumonia  in  which, 
while  the  infiltr.ation  and  enlargement  of  the  lung  are  sufficiently  great  to 
prevent  its  expansion,  resolution  of  the  pleurisy  occurs  before  that  of  the 
pneumonia,  pleuritic  friction-sound  (if  we  believe  M.  Fournet)  cannot  be 
developed.    Dr.  Stokes  has  also  expressly  noticed  the  rarity  of  friction- 
phenomena  in  pneumonia  :  "  in  no  case  has  he  found  them  after  hepatisalion 
had  formed  ;  and  their  co-existence  with  the  crepitating  rale  in  the  early 
stages  is  extremely  rare."    My  observation  is  somewhat  at  variance  with  this 
statement :  friction-sounds  are  occasionally  audible  directly  over  liepatiscd 
lung,  if  the  consolidation  he  confined  either  to  the  centre  or  the  periphery  of 
the  organ ;  besides,  they  are  often  well  marked  in  front  about  the  nipple, 
while  the  signs  of  hepiitisation  are  perfect  behind  ; — 7.  In  some,  by  no  means 
all,  cases,  friction-phenomena  are  audible  in  pleurisy  after  deep  inspiration,  when 
perfectly  imperceptible  during  ordinary  breathing.    The  natural  inclination  of 
pleuritic  patients  to  restrain  the  movements  of  the  chest  as  much  as  possible, 
may  then  prevent  the  development  of  rubbing  sound. 

671.  The  physical  signs,  now  described,  are  those  of  the 
disease  from  the  moment  of  attack  to  its  final  term, — in  other 
words,  of  its  acute  and  chronic  forms.f 

•  Luckctt,  U.  C.  H.,  Clin.  Lcct.,  loc.  cit.  p.  390. 
+  Two  very  rare  signs  may  here  be  added  :  perfect  crackcd-mcial  note,  in 
the  first  and  second  interspaces,  during  the  height  of  cflTusion  and  subsequently 
(Denley,  U.  C.  IT.,  Females,  vol.  vi.,  p.  85) ;  and  loud  rubbing  rcdxix friction- 
sound,  with  four  or  five  jerks  in  inspiration  and  expiration,  abovt  the  clavicle 
(Whiles,  U.  C.  H.,  Males,  vol.  vi.,  p.  122). 
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Symptoms  of  Acute  Pleurisy. 

672.  Acute  idiopatliic  pleurisy  may  or  may  not  commence 
nth  rigors  ;  they  are  rarely  strongly  marked,  and  I  have  never 
viiown  them  of  the  severity  frequent  in  pneumonia.    Rigors,  or 
uere  chilliness,  followed  by  heat,  generally  moderate  in  amount, 
ud  certainly  not  acrid  or  burning,  may  be  either  actually  the 
■st  symptom,  and  anticipate  local  suffering  by  some  hours  or 
\  en  days,  or  be  preceded  for  a  few  hours  by  the  characteristic 

■'stitch  in  the  side."  This  peculiar  pain,  dragging  and 
shooting  in  character,  increased  by  movement,  deep  inspiration, 
direct  pressure,  and  percussion,  varying  in  severity  from  a  mere 
annoyance  to  a  feeling  of  agony,  commonly  seated  below  the 
nipple,  near  the  antero-lateral  attachments  of  the  diaphragm, 
and  under  the  scapula,  rarely  extending  over  the  entu-e  half  of 
tlie  chest,  sometimes  referred  solely  to  the  non-inflamed  side,* 
still  more  rarely  limited  to  the  confines  of  the  abdomen,  or  the 
abdomen,  and  this  when  no  physical  evidence  of  local  perito- 
nitis exists,  felt  generally  in  inspiration  more  than  in 
expiration,  in  rare  instances  solely  with  the  latter  act,t  is 
persistent,  temporary  or  intermittent,  and  sometimes  totally 
disappears,  more  commonly  remits,  with  the  occurrence  of 
effusion. 

673.  The  immediate  cause  of  pleuritic  pain  is  far  from  clear. 
Both  costal  and  pulmonary  pleurae  may  be  vascular  in  the 
highest  degree,  the  surfaces  free  from  exudation,  friction-sound 
intense,  and  yet  not  the  least  pain  or  tenderness  exist.J  There 
may  even  be  strong  friction-fremitus  from  exudation-matter, 
without  a  particle  of  local  suffering. §  On  the  other  hand, 
intense  pain  may  coexist  with  friction-sound,  limited  to  a  surface 

•  Luckctt,  U.  C.  H.,  loc.  cit.    Could  this  be  from  coincident  pleurodynia  ? 
t  Bassctt,  U.  C.  H.,  Females,  vol.  vii.,  p.  229. 
X  Wilkinson,  U.  C.  H.,  Males,  vol.  ix.  p.  284. 
§  Humbert,  U.  C.  H,,  Males,  vol.  ix.,  p.  14. 
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no  larger  than  the  palm  of  the  hand.*  Obviously  friction  of 
inflamed  surfaces  is  not  the  cause  of  the  pain  in  question ;  and 
the  probability  is  that  the  suffering  depends  on  intercostal 
neuralgia  or  neuritis :  still  it  by  no  means  necessarily  reaches 
its  height  in  persons  of  nervous  temperament.  Tenderness 
under  pressure  generally  exists — traceable  sometimes  apparently 
to  the  pleura  itself,  sometimes  to  the. intercostal  nerves. 

674,  Increased  frequency  of  breathing  is  a  very  constant 
symptom,  perhaps  more  so  even  than  local  pain :  it  may  be 
unnoticed  by  the  patient,  or  attended  with  distressing  sense  of 
dyspnoea.  The  number  of  respirations  very  rarely  exceeds  the 
third  of  the  number  of  the  heart's  pulsations :  indeed,  I  do  not 
remember  ever  to  have  observed,  in  a  positively  uncomplicated 
casein  the  male,  a  pulse-respiration  ratio  lower  than  3:1. f  An 
enormous  amount  of  effusion  may  coexist  with  a  ratio  of 
3.  5:1.  The  ratio  is  more  perverted  in  the  sitting  than  in  the 
lying  posture  :  thus,  in  a  case  of  copious  effusion  : — 

p.  R.  Ratio. 

Lying    .    .    122  36  3-39:1 

Sitting    .    ,    128  44  2-93:1 

It  is  most  important,  however,  to  distinguish  dyspnoea  from 
the  mere  spontaneous  hastening  of  breathing,  which  sometimes 
comes  of  the  petulance  of  pain.  The  breathing  movements,  as 
we  have  seen,  are  restrained  in  amount  on  the  affected  side ; 
their  increased  frequency  acts  as  a  sort  of  compensation. J 
The  dyspnoea  is  generally  more  marked  at  the  outset,  than 

*  Young,  U.  C.  H.,  Males,  vol.  ix.  p.  294. 

f  In  nervous  and  hysterical  females  the  ratio  may,  however,  fall  lower 
than  this  under  the  inlluonco  of  painless  pleuritic  effusion.  The  temperature 
of  the  expired  air  may  fall  sensibly  below  the  average  of  health  under  these 
circumstances.    Harrison,  U.  C.  H.,  Females,  vol.  ix.,  p.  309. 

X  This  restraint  of  motion  on  the  pleuritic  side  is  a  remarkable  instance  of 
consensual  action,  or  of  motion  regulated  involuntarily  by  sensation.  I' 
cannot  bo  imitated  by  the  will,  and  is  therefore  involuntary ;  it  depends  on 
sensation,  and  is  therefore  not  reflex. 
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ifter  effusion  lias  occurred.  Cougli  exists  iu  the  great 
najority  of  cases,  dry  (unless  there  be  co-existent  bronchitis), 
short,  small,  stifled  as  it  were,  and  frequent ;  it  may,  however, 
je  completely  absent,  though  the  febrile  state  be  highly  marked. 
During  the  dry  and  plastic  stages,  the  patient  commonly  lies 
on  the  sound  side  or  on  the  back;  I  have  seen  exceptional 
individuals  lie  by  choice  on  the  diseased  side,  to  control  move- 
ment, and  stifle  pain,  as  they  assured  me :  generally  speaking, 
tins  posture  increases  pain.  After  effusion  has  occiirred,  the 
patient  commonly  lies  on  the  back,  on  the  affected  side,  or 
diagonally  between  both,  with  the  head  somewhat  raised :  lie 
may,  however,  day  after  day,  wliile  copious  effusion  exists,  lie 
on  the  sound  side.* 

675.  The  general  symptoms  are  those  of  a  febrile  inflamma- 
tion. The  pulse  is  frequent,  sometimes  hard  and  concentrated ; 
the  skin,  hot,  but  not  acridly  or  burningly  so,  at  the  outset, 
becomes  moist  at  the  effusion-period.  There  is  but  slight 
prostration  of  strength;  and  the  cerebral  functions  are  very 
rarely  affected.  The  urine,  small  in  quantity,  is  of  high 
specific  gravity,  deep  colour,  and  strong  odour,  may  be  tempo- 
rarily albuminous,  as  in  other  acute  affections,  has  been  found 
in  rare  instances  impregnated  with  fibrine,  and  contains 
oxalates  often  at  the  period  of  convalescence ;  but  in  all  this 
there  is  nothing  distinctive.  The  blood  is  hyperinotic, — the 
fibrine  varying  from  3-5  to  7  per  1000 :  as  a  rule,  it  ranges 
lower  than  in  pneumonia.  The  buffy  coat  is  absent  from  blood 
drawn  in  about  one  fourth  of  cases. 

675*  Acute  pleurisy  is  often  followed  by  limited  plastic  peri- 
carditis, or  peritonitis,  the  latter  most  common  on  the  right  side. 
Pneumonia  is  an  excessively  rare  sequence,  on  the  affected  side 
especially ;  indeed,  the  effect  of  fluid  pressure  is  to  disgorge 
the  lung  of  its  blood  in  great  measure,  as  well  as  of  its  air. 
The  association  of  pneumonia  and  pleurisy  proceeding  pari 


*  Harrison,  U.  C.  H.,  Females,  loc.  cit. 
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passu,  and  each  modifying  the  progress  of  the  other,  is  not 
common.*  Bronchitis  does  not  often  co-arise  with  acute 
pleurisy,  and  is  not  au  obvious  elfect  of  it  either. 

676.  The  terminations  of  acute  pleurisy  are  by  recovery 
effected  either  by  resolution  or  absorption  ;  by  lapse  into  the 
chronic  state ;  and,  under  certain  circumstances,  by  death. 
Death  is  so  rare  a  result  of  the  disease,  when  attacking  i 
individuals  free  from  organic  affections,  that  I  have  neither  ' 
myself  (and  I  have  carefully  attended  to  the  point,  since  my 
attention  was  first  drawn  to  it,  years  ago,  by  M.  Louis)  lost  a 
patient  from  pure  primary  idiopathic  pleurisy,  with  or  without 
effusion,  nor  known  of  an  occurrence  of  the  kind  in  the  practice 
of  others.  And,  although,  where  chronic  disease  either  of  the 
lungs  or  of  other  organs  pre-existed,  death  is  a  more  common 
resxdt,  it  is  still  an  unusual  one.  Pleurisy  is  rarely  the  imme- 
diate cause  of  the  fatal  event  in  phthisis  ;  it  is  only  so  by  rare 
accident  in  chronic  broi;chitis ;  and,  although  both  pleuTce  suffer 
■in  blood-diseases  attacking  the  serous  membranes,  as  for 
instance,  in  urtemia  and  pyohaemia,  pleuritis  is  even  here  not 
only  an  uncommon  apparent  cause  of  death,  but,  when  appa- 
rently destructive  to  life,  is  generally  conjoined  with  pneumonia. 
I  have,  proportionately  to  the  rarity  of  these  diseases,  found 
the  secondary  pleurisy  of  carcinoma  of  the  thorax  and  its 
contentsf  the  most  fatal  variety. 

Symptoms  of  CJironic  Pleurisy. 

Qll.  Chronic  pleurisy  presents  itself  clinically  in  three 
conditions  or  forms : — (1)  With  retraction  of  the  side,  and 
the   various    accompanying    physical  imperfections  already 

*  A  slight  .imount  of  plastic  exudation  in  the  pleura  is  so  common  in  pneu- 
monia that  plcuro-pncumonia  and  pneumonia  may,  in  that  sense,  be  used  as 
convertible  terms  ;  but  pleurisy  of  clinical  importance,  and  producing  cffusior, 
does  not  occur  in  more  than  about  one-eighth  of  cases  of  pneumonia. 

t  Dewing,  U.  C.  H.,  Males,  vol.  v.,  p.  19  ;  Unwin,U.C.  H.,  Males,  vol.  iiL 
p.  239. 
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(escribed:   (2)  With  permanent   dilatation  of  the  side  by 
ro-albuminous  or  purulent  fluid  {empyema)  :  (3)  With  per- 
iianent  fistulous  opening  iu  the  pleura,  and  discharge  of  pus 
Vom  the  sac. 

678.  In  the  first  case  of  retracted  side,  the  rule  is,  that 
he  general  health  is  below  par, — the  individual  is  thin, 
Qcapable  of  much  physical  or  mental  effort,  and  prone  to  slight 
lassins:  attacks  of  inflammation  in  the  affected  side.  The 
jreath  is  rather  short,  and  dyspnoea  easily  evoked  ;  thisre  is 
Vequent   pain  in  the   side.     But  in  exceptional  instances, 

.  pertropliy  of  the  fellow  lung  occurs  on  an  extensive  scale, 
md  the  patient  does  not,  quoad  facility  of  breathing  (breathing 
nower  is  another  thing),  differ  notably  from  healthy  persons. 

679.  In  the  second  case,  of  persistent  distension  with  sero- 
flocculent  or  purulent  fluid  {empyema), — conditions  of  the  fluid 
which  cannot  be  distinguished  with  certainty  during  life,* — ' 
symptoms  of  more  prominent  character  exist.  The  patient 
either  lies  on  the  back,  or  diagonally  on  the  diseased  side,  with 
the  head  slightly  raised  and  bent  towards  that  side,  but  often 
acquires  the  power  of  lying  on  the  healthy  side  under  the 
influence  of  treatment.  He  rarely  suffers  from  local  pain, 
mless  some  intercurrent  acute  inflammatory  action  arise.  His 

yspncea  varies  in  amount;  I  have  never  known  it  seriously 
pervert  the  ratio  of  the  pulse  to  the  respiration.  The  voice  is 
weak ;  the  cough  frequent,  either  dry  or  attended  with  expecto- 
ration, muco-purulent  or  purulent.  Not  only  does  empyema 
not  give  rise  in  itself  to  ha;moptysis,  but  empyema,  established 
in  a  case  of  phthisis,  appears  to  a  certain  extent  prophylactic 
against  the  hfemoptysis,  which  is  almost  an  appanage  of  the 
latter  disease.f    Expectoration  habitually  depends  on  some 

•  Bulging  of  the  intcrcostiil  spaces  was  once  supposed  to  occur  only  where 
\\a  contents  of  the  pleura  were  purulent; — a  most  unquestionable  error,  as  is 
ow  commonly  understood. 

f  "  In  sixteen  well-marked  cases  of  empyema  which  I  have  had  under  my 
ire  within  the  last  two  years,  for  periods  of  three  months  and  upwards,  no 
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co-existing  affection  of  the  lung  or  bronchi, — it  is  steady  ia 
amount,  and  rather  abundant.  But  sometimes  sudden  profuse 
pouring  forth  of  sero-pus  by  the  bronchi  takes  place,  tlirough 
perforation  of  the  puhnonary  pleura, — or  a  similar  discharge,  to 
the  amount  of  two  pints  or  more,  may  rapidly  take  place 
without  any  such  perforation  occurring  (at  least  so  far  as  trust 
can  be  put  in  physical  signs,  and  commonly  they  are  absolutely 
conclusive  on  the  point),  but  simply  through  a  metastatic  flux  V 
from  the  bronchi.  The  gurgling  rhonchus  wliich  occurs  in  the 
rare  association  of  a  circumscribed  collection  of  pus  in  the 
pleura  with  bronchial  iistula  may,  according  to  M.  Chomel,  be 
distinguished  from  that  of  an  ordinary  tuberculous  cavity  thus : 
in  the  latter,  the  cavernous  rhonchus  diminishes  in  proportion 
as  the  examination  is  made  further  away  from  its  centre  of 
production ;  in  the  case  of  the  pleural  cavity,  as  it  may  be 
called,  the  gurgling  produced  inferiorly,  the  most  common  site 
of  perforation,  is  propagated  upwards,  and  exists  with  its  full 
force  within  a  limited  extent  around. 

CEdema  of  the  affected  side  of  the  chest  is  common  ;  it  may 
extend  to  the  corresponding  limbs,  and  half  of  the  abdomen, 
leaving  the  other  side  of  the  body  almost,  or  completely 
unaffected.  Clubbing  of  the  finger-ends  is  sometimes  strikingly 
marked.  The  face  is  pufly,  and  semi-transparent,  without 
malar  flush ;  the  lips  tumid  and  livid.    The  external  thoracic 

single  example  of  hiDmoptysis  occurred.  But,  more  than  tliis,  emprcms 
established  in  a  phthisical  person,  seems  to  be  preventive  of  haimoptvsis.  In  seven 
cases  of  combined  tuberculous  excavation  and  empyema,  carefully  watched 
and  proved  as  to  the  diagnosis,  either  by  dissection  or  by  indubitable  signs,  no 
spitting  of  blood  had  ever  occurred.  All  these  seven  persons  were  males. 
The  pressure  exercised  on  the  lung  by  the  contents  of  the  pleura,  might 
appear  to  explain  the  fact  plausibly  enough,  especially  as  the  excavations  were 
on  the  same  side  as  the  empyema  in  six  of  the  seven  cases ;  and  I  have 
recently  seen  a  curious  exemplification  of  the  apparent  influence  of  excessively 
acute  pleuritic  effusion  in  airesting  obstinate  htcmoptysis.  But,  on  the  other 
liand^  in  one  case,  excavations  existed  in  both  lungs." — Author's  Report  on 
Phthisis,  Br.  and  For.  Med.  Rev.,  Jan.  1849. 
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veias  are  not  enlarged,  the  eyes  are  not  prominent,  there  is  no 
dysphagia,  and  no  stridulous  character  in  the  voice  or  cough : 
in  a  word,  there  are  no  signs  of  concentric  pressure.  The 
opposite  lung  becomes  hypertrophous  and  emphysematous ; 
sometimes  its  bronchi,  rarely  its  parenchyma,  inflame. 

The  pulse  is  habitually  frequent,  quick  and  small ;  the  patient 
easily  falls  into  a  state  of  syncope ;  the  skin  is  hot  and  dry,  the 
febrUe  action  of  hectic  type,  whether  the  contents  of  the  pleura 
be  piu'e  pus  or  not ;  anorexia  and  insomnia  combine  with  other 
causes  to  produce  serious  emaciation. 

680.  The  terminations  of  empyema  are  by  death,  through  slow 
asthenia ;  by  recovery,  through  absorption,  or  through  evacua- 
tion of  the  fluid  by  the  bronchi  or  parietes, — the  opening  under- 
going closure  after  it  has  served  its  purpose;  or  by  lapse  into 
the  fistulous  form  of  the  chronic  disease. 

There  may,  under  the  latter  circumstances,  be  one  or  more 
fistulse,  and  the  discharge  may  be  trifling  in  amount,  or  sufii- 
ciently  abundant  to  account  in  itself  for  emaciation.  In  these 
cases,  retraction  of  the  affected  side  is  carried  to  the  extremest 
amount  possible  ;  the  measurement  between  the  nipple  and  the 
middle  line  may,  as  I  have  seen,  fall  to  one  and  a  quarter  inches 
less  on  the  diseased  than  the  healthy  side ;  and  hypertrophy  of 
the  opposite  lung*  reaches  its  maximum.  The  symptoms  in 
this  variety  of  the  disease  are  habitually  similar  to  those  of  the 
form  last  described.  In  rare  instances,  not  only  is  life  pro- 
longed without  obvious  suffering,  but  the  individual  is  able, 
with  care,  to  follow  his  ordinary  pursuits  :  death  in  the 
great  majority  of  cases  is  the  slow  result. 

•  The  lung  in  this  state,  instead  of  receding,  when  the  chest  is  opened 
after  death,  may  actually  protrude  through  the  opening.  I  have  known  the 
difference  in  the  semi-circular  measurements  of  the  sides,  equal  four  inches  in 
a  case  of  the  kind.  Increase  of  bulk  of  the  sound  lung  takes  place,  with 
tolerable  speed,  too  ;  thus  (T.  Wicks,  U.  C.  II.,  Males,  vol.  i.,  p.  59,  1847,) 
by  measurements  made  at  an  interval  of  eight  months,  an  increase  (emaciation 
having  all  the  while  advanced),  equalling  very  nearly  two  inches  in  the  Bomi- 
circumferencc  of  the  side,  was  substantiated. 
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681.  In  the  majority  of  cases  the  fistulous  opening  is 
parietal,  sometimes  pulmonary,  sometimes  pulmonary  and 
parietal  combined.  In  rare  instances  communications  form 
with  distant  parts  by  straight  or  tortuous  sinuses,  as  with  the 
intestine  (faeces  entering  the  thorax)  :*  or  with  a  lumbar  abscess 
opening  in  the  groin. f  Pus-collections  in  distant  parts 
sometimes  work  their  way  to  the  pleural  sac, — as,  for  instance, 
a  pyelitic  accumulation  ;J  or  disease  of  a  distant  organ,  as  the 
stomach,  may  lead  to  perforative  communication  through  the 
diaphragm  with  the  pleura,  and  produce  secondary  empyema.  § 

682.  The  relations  of  empyema  to  other  diseases  seem  to  be 
these.  Various  diathetic  states,  the  tuberculous,  the  syphilitic, 
the  purpuric,  the  cancerous,  and  that  of  Bright's  disease, 
appear  often  to  act  as  its  causes,  both  by  leading  to,  and  by 
preventing  direct  recovery  from,  the  original  acute  attack.  On 
the  other  hand,  empyema  tends  to  produce,  especially  on  the 
right  side,  disease  of  the  liver,  and  ascites.  ||  A  few  instances 
have  fallen  under  my  notice  where  Bright's  disease  was 
certainly,  as  far  as  the  evidence  of  symptoms  went,  secondary 
to  empyema, — but  whether  as  au  effect  or  a  coincidence  seems 
doubtful.^  Bright's  disease  is  often,  where  it  exists,  the 
immediate  cause  of  death. 

I  have  not  met  with  any  positive  evidence  that  the  lung  on 
the  unaffected  side  is  peculiarly  prone  to  pneumonia  of  an 
uncontrollable  character,  as  asserted  by  some  writers.  Hyper- 
trophy of  its  substance  and  inflammation  of  its  tubes  are  the 
only  conditions  I  have  observed  with  undue  frequency. 

683.  The  proportion  of  cases  of  acute  pleurisy  lapsing  into 
the  chronic  state  is  unestablished  :  it  is  unquestionably  small. 

*  Knuise,  D.is  Empyema,  p.  82.  f  Ibid.  p.  80. 

t  Raycr,  Mai.  dcs  Reins,  t.  iii. 

§  U.  C.  Museum,  CarRwell's  Drawings. 

II  AVicks,  U.  C.  II.,  M.ilcs,  vol.  i.,  p.  59.  Griffiths,  U.  C.  H.,  Males,  vol. 
ii.,p.  174. 

H  Giiffilhs,  U.  C.  II.,  loc.  cit. 
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68-1.  Empyema  is  greatly  more  common  in  males  than  in 
females.  Of  twenty-two  cases .  of  which  I  have  records  three 
only  refer  to  females;  Heyfelder*  found  but  one-female  among 
twenty  empyematous  patients;  Krause  (loc.  cit.  p.  109)  has 
collected  from  various  authors  one  hundred  and  thirty-seven 
cases,  of  which  ninety-six  were  in  males,  eighteen  in  womenj 
and  twenty-three  in  children.  Acute  pleurisy  is  also  more 
common  among  males,  but  not  by  any  meaus  to  the  extent  here 
disclosed  in  respect  of  empyema ;  it  would  follow  then  that 
pleurisy  has  a  greater  tendency  to  degenerate  into  empyema  in 
males  than  females, — a  result  the  less  to  have  been  anticipated 
because  tuberculisation  is  more  common  in  the  latter  sex.f 

Diagnosis  of  Acute  and  Chronic  Pleurisy. 

OSo.  The  diagnosis  of  pleurisy  is  in  the  majority  of  cases 
sufficiently  simple;  but  at  all  its  periods  there  is  a  certain 
chance  of  confounding  it  with  other  diseases. 

686.  In  the  dry  period,  pleurodynia,  and  intercostal 
neuralgia,  with  bronchitis  accidentally  co-existing,  are  the 
affections  most  easily  mistaken  for  plem-itic  seiziu'e.  The  rules 
for  distinguishing  them  have  already  [528]  been  given. 

687.  In  the  plastic  stage,  pleurisy  may,  under  ordinary 
circumstances,  be  distinguished  from  plastic  pericarditis  by  the 
respiratory  rhythm  of  its  friction-sounds.  In  those  compara- 
tively rare  cases,  where  the  heart's  action  produces  frictioii  of 
its  own  rhythm  within  the  inflamed  pleura,  while  the  peri^ 
cardium  is  perfectly  free  from  disease,  attention  to  the  rules 
already  laid  down  [473]  will  generally  remove  all  difficulty 
in  the  diagnosis.  The  course  of  events  will  soon  settle  tlie 
question,  should  doubt  remain  in  spite  of  the  aid  of  those 

*  Arch,  (le  Medccinc,  Seme  Scric,  t.  v.,  p.  59.  1839. 

f  Cruvoilhicr  asserts  tliat  puerperal  pleurisy  is  scarcely  loss  common,  at 
tlie  Matcrnit(5,  tlian  puerperal  peritonitis.  Bull,  de  I'Acad.  de  Mdd.  t.  i.  p, 
104.  1836. 


373 


PLEURISY. 


rules ;  if  the  friction  of  cardiac  rhythm  be  pericardial,  the 
signs  of  pericardial  effusion  will,  with  almost  absolute  certainty, 
quickly  follow. 

Friction  in  the  peritonaeum  is,  especially  at  the  upper  part  of 
the  abdomen,  with  difficulty  distinguished,  as  its  rhythm  is 
respiratory,  from  similar  sounds  in  the  lower  part  of  the  pleura. 
Indeed,  I  know  of  no  positively  distinctive  character,  except  the 
locality  of  the  sound  ;  if  this  be  obviously  beyond  the  confines 
of  the  chest,  and  if  there  be  no  such  friction  in  the  pleura  as  to 
account  for  rubbing  soimd  being  heard  under  the  abdominal 
walls,  as  an  effect  of  mere  conduction,  its  origin  in  the  peri- 
tonaeum must  be  admitted  :*  both  kinds  of  sound  may  or  may 
not  be  accompanied  with  friction-fremitus. 

688.  Pleuritic  effusion,  when  acute,  may  be  confounded  with 
pneumonic  solidification.  But  in  cases  of  effusion,  vocal  fremitus 
disappears  ;  in  hepatisation,  it  is  maintained  at,  or  raised  above, 
the  average  of  health. f  The  percussion-sound  under  the 
clavicle  on  the  affected  side  in  effusion  is  tubular  or  amphoric, 
unless  the  whole  pleural  sac  be  filled  with  fluid ;  such  quaUty 
of  percussion  is  very  rare  in  hepatisation,  and  exists  over  the 
most,  not  the  least,  solidified,  parts.  In  effusion,  there  is  no 
crepitant  rhonchus  :  nor  have  I  ever  found  true  tubular,  sniffling, 

*  T.  Barker,  U.  C.  H.,  Males,  vol.  iv.,  p.  55.  Harrison,  U.  C.  H.,  Females, 
vol.  i,K. 

■f"  This  guide  is  of  comp.aratively  little  service,  when  tlie  left  side  is  affected  ; 
the  vocal  fremitus  is  naturally  so  weak  on  that  side  :  luckily  for  purposes  of 
diagnosis,  mal-position  of  the  heart  is  most  readily  effected  by  effusion  into  the 
left  pleura.  The  fremitus-sign  is  almost  valueless  in  persons  with  very  feeble 
voices,  whether  naturally  so  or  from  disease.  Besides,  in  cases  of  very  exten- 
sive and  vei'y  dense  hepatisation,  the  fremitus  may  bo  impaired  in  strength, 
though  not  to  the  same  extent  as  with  .in  equal  amount  of  dulness  from 
effusion  [45]  :  vocal  fremitus  may  be  caught  along  the  spiw  in  some  cases  of 
abundant  effusion, — and  unfortunately  in  some  instances  at  some  distance 
outwards  from  the  vertebra.  I  have  often  known  fremitus  feeble  and  vocal 
resonance  strong  over  effusion,  but  have  not,  to  my  recollection,  met  this 
couibiiialiou  in  hepatisation. 
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uetallic  respiration:  such  blowing  respiration  as  frequently 
)ccurs  in  pleuritic  effusion  is  of  tlie  diffused  variety,  deep- 
seated,  except  close  to  the  spine, — and  slight  in  amount  as 
compared  with  the  amount   of  percussion-dulness  present. 
Vocal  resonance  is  either  null,  segophonic,  or  strongly,  or  weakly 
bronchophonic ;  in  pneumonia,  it  is  high  pitched,  metallic, 
coarse,  strongly  and  snifflingly  bronchophonic.    If  by  placing 
the  patient  in  the  prone  position,  we  find  the  percussion- 
dulness  decrease,  the  respiration  increase,  in  amount,  and 
friction- sound,  before  inaudible,  appear,  the  case  is  positively 
one  of  effusion  ;  but  if  things  remain  in  static  quo  after  such 
change  of  position,  the  case  is  not  necessarily  one  of  hepati- 
sation.    In  effusion,  the  heart  is  displaced,  and  dulness  extends 
across  the  mediastinum.    It  is  true,  the  same  extension  of 
dulness  beyond  the  middle  line  occurs  to  a  very  slight  amount 
in  some  cases  of  pneumonia;  but  where  this  is  the  fact  in 
hepatisation,  change  of  position  does  not  affect  the  mediastinal 
dulness ;  whereas  it  does  affect  this,  as  already  explained,  in 
cases  of  effusion.    The  absence  or  presence  of  rusty  sputa,  of 
acrid  heat  of  skin,  and,  above  all,  the  state  of  the  pulse- 
respiration  ratio  may  be  appealed  to  for  further  aid ;  an  amount 
of  pneumonic  solidification,  so  great  as  supposed,  will  produce 
a  ratio  of  2  :  1  or  1'5  :  1.    I  have  never  known  such  per- 
version result  from  mere  effusion,  and  the  ratio  may,  with 
copious  accumulation,  fall  within  the  natural  limits.  Those 
rare  cases  of  pneumonia,  where  vocal  resonance  and  respiration- 
sound  are  completely  deficient,  will  be  considered  hereafter. 

A  much  enlarged  liver,  extending  upwards,  is  distinguished 
from  effusion  by  the  non-protrusion  of  the  lower  intercostal 
spaces  (they  are,  however,  more  prominent  than  those  of  the 
sound  side),  by  the  clear  percussion-sound  superiorly,  and  by 
the  tolerably  full  amount  of  respiration  audible  at  the  posterior 
base  of  the  chest.  The  interlobulur  fissure  of  a  merely  enlarged 
liver  maintains  its  natural  relationship  to  the  middle  line  of  the 
body;  that  of  a  liver  pushed  down  by  pleiu-al  effusion  (as 
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Dr.  Stokes  has  shown)  lies  at  an  unnatural  angle  with  this.  If 
an  enlarged  liver  displacfr  the  heart,  it  does  so  in  an  upward, 
not,  as  pleuritic  fluid  does,  in  a  sideward  direction.  Deep 
inspiration  increases  the  area  of  clear  percussion-sound  inferiorly, 
and  also  that  of  vocal  fremitus,  in  cases  of  hepatic  enlarge- 
ment ; — it  exercises  no  such  influence  when  dulness  depends  on 
eff'usion. 

.  The  spleen,  when  sufficiently  enlarged  to  increase  the  width 
of  the  left  base  of  the  thorax,  raises  the  heart ;  does  not,  like 
effusion,  push  it  aside  ;  extends  far  into  the  lumbar  region,  and 
forwards  to,  or  beyond,  the  middle  line  of  the  abdomen,  with  a 
firm,  smooth,  or  nodulated,  surface ;  afi"ect3  but  very  slightly 
the  amount  of  respiration  at  the  posterior  base  of  the  chest,  and 
causes  no  protrusion  of  the  intercostal  spaces.  Splenic  blowing 
murmur  may  sometimes  be  caught.  Leucohsemia,  if  present, 
will  confirm  the  inference,  otherwise  deduced,  as  to  the  existence 
of  a  certain  kind  of  splenic  enlargement ;  but  a  natural  state 
of  the  white  blood-corpuscles  will  not  exclude  the  idea  of  other 
enlargements. 

.  The  distinctive  marks  of  hydi-o-thorax,  intra-thoracic  tumor, 
and  cancerous  infiltration  of  the  luug,  will  be  described  with 
those  diseases. 

,  Tubercle,  in  its  ordinary  seat,  at  the  upper  regions,  cannot  be 
confounded  with  effusion,  which  accumulates  below.  If  the 
entire  lung  be  solid  from  tuberculous  disease,  softening  and 
excavation  signs  exist  superiorly,  and  the  progress  of  the  signs 
is  from  above  downwards  ;  in  efiiision,  they  advance  from  below 
upwards.  Dulness  is  never  as  absolute  in  phthisis  as  in 
effusion ;  some  amount  of  resilience  of  the  parietes  remains  too. 
Mensuration  proves  the  existence  of  diminished  bulk  in 
phthisis,*  of  increased  width  in  effusion.  The  heart,  if  dis- 
placed in  tuberculous  disease  of   the  left  lung,  is  carried 

•  In  acute  tiibcrculisation  with  .iltcndant  pncntnonia,  liowcver,  this  mea- 
surement may  be  increased.    Hoilson,  U.  C.  II.,  Males,  vol.  i.v.,  p.  17. 
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upwai-ds ;  in  effusion  of  the  left  pleura,  to  the  right  side :  in 
tuberculous  disease  of  the  right  lung,  the  heart  may  be  drawn 
to  the  same  side  ;  in  right  effusion,  the-  heart  is  pushed  to  the 
left.  Tuberculous  disease  of  an  entire  lung  does  not  exist 
without  implication  of  its  fellow  ;  any  amount  of  effusion  may 
exist  in  one  pleura,  the  other  remaining  unaffected.  In  effusion 
the  respiration  is  null  or  weak,  distant  and  diffused  blowing  ; 
in  phthisis,  superficial,  of  various  qualities,  and  attended  with 
rhonchi. 

689.  The  signs  of  the  absorption  period  of  pleurisy,  in  active 
progress,  cannot  be  confounded  with  those  of  any  other 
disease.  Pleural  pseudo-rhonchus  and  pseudo-crepitation  in 
the  lung,  from  unfolding  of  its  shrunken  substance,  can  with 
very  little  care  be  distinguished  from  true  pneumonic  crepitation, 
either  primary  or  redux. 

690.  Pleurisy,  at  the  period  of  absorption  with  retraction, 
can  only  be  mistaken  for  affections  attended,  like  itself,  with 
diminished  bulk  of  the  affected  side, — viz.,  tubercle,  chronic 
pneumonia,  so-called  "  ciiThosis"  of  the  lung,  and  infiltrated 
cancer.  Where  tubercle  diminishes  the  measurements  of  the 
side,  it  does  so  mainly  superiorly,  pleurisy  mainly  inferiorly :  the 
respu-ation-movement  is  greater  in  tubercle  than  in  chronic 
pleurisy  with  retracted  side.  In  tubercle,  both  lungs  are 
diseased  ;  in  chronic  pleurisy  the  organ  of  the  unaffected  side 
may  grow  extra-healthy,  hypertrophous.  The  signs  of  softening 
of  the  lung  are,  of  course,  wanting  in  the  pleural  affection.  The 
distinctive  signs  from  the  other  diseases  named,  are  given  with 
the  histories  of  these. 

Trealmeut  of  Acute  Pleurisy. 

691.  In  the  acute  disease,  especially  if  the  febrile  action  be 
of  sthenic  character,  venesection  to  an  amoimt  proportioned  to 
the  urgency  of  the  symptoms,  and  the  strength  of  the  individual, 
should  be  employed ;  from  a  healthy  male  adult,  from  twelve  to 
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twenty  ounces  of  bloocl  may  be  taken  with  propriety.  Local 
depletion  by  leeclies,  or  better  by  cupping,  should  follow  this, 
if  the  pleuritic  pain  continue ;  and  in  cases  of  moderate 
severity,  should  be  the  only  mode  of  blood-letting  employed. 
I  have  not  observed  any  more  favourable  results  in  cases  where 
blood-letting  was  pushed  to  extremes,  than  where  used  in 
moderation ;  the  risk  of  ansemia  and  protracted  convalescence 
should  not  lightly  be  incurred ;  and,  on  the  other  hand,  the 
time  for  absolutely  arresting  the  disease  in  its  course  has 
generally  passed,  when  the  patient  comes  under  observation.* 

Next  in  order,  not  inferior  in  importance,  to  blood-letting 
(evacuation  of  the  bowels  having  been  quickly  effected)  comes 
mercurialisation — to  a  slight  amount — of  the  system:  the  more 
rapidly  this  influence  is  produced,  the  better  :  and  hence,  for  the 
first  six  hours,  small  doses  of  calomel  and  opium,  (a  grain  and 
a  half  of  the  former  to  a  sixth  of  a  grain  of  the  latter,  or  more, 
if  the  pain  continue  acute)  should  be  given  every  half-hour, 
while  mercurial  ointment  is  rubbed,  every  fourth  hour,  into  the 
affected  side,  especially  near  the  axilla.  A  patient  thus  treated 
should  be  watched  from  hour  to  hour  almost,  and  the  moment 
mercui'ial  action  exhibits  itself,  the  mineral  should  be  stopped ; 
ptyalism  is  not  the  object  to  be  attained.  After  some  twelve  or 
twenty-four  hours^  small  quantities  of  tartar  emetic,  or  of 

*  A  boy  (Henry  Falkness)  was  admitted  in  tlie  evening  of  January  10, 
1851  (U.  C.  H.),  witli  acute  pain  in  tlie  side,  and  dyspnoe.o.  My  clinical 
assistant,  Mr.  G.  Webster,  finding  marked  friction-sound  on  examination, 
ordered  twenty  leeches  to  the  spot.  The  next  day  I  could  not  delect  a  vestige 
of  friction ;  effusion-signs  neither  occurred  then,  nor  at  any  time  (the  boy 
leaving,  perfectly  well,  ten  days  after  admission, — he  was  detained  thus  long 
for  purposes  of  observation).  About  the  fourth  day  a  shade  of  grazing  friction- 
sound  was  caught  in  the  old  spot.  Were  exudation  and  effusion  absolutely 
prevented  here  by  treatment  j  or  was  the  ciso  one  naturally  inclined  to  stop 
short  at  the  dry  stage  ?  The  friction-sound  formerly  appeared  to  me  to  have 
been  almost  too  intense  for  tlio  latter  hypothesis ;  but  the  case  referred  to 
in  a  previous  page  (p.  352,  note)  shows  that  friction  of  the  most  marked  type 
may  exist  without  exudation-matter. 


TREATMENT  OF  THE  ACUTE  POEM.  377 


James's  powder,  may  be  given,  in  combination  with  the 
mercurial,  if  (what  is  rare,  on  the  plan  described),  this  have 
been  required  so  long  to  produce  its  special  mode  of  action. 
Small  doses  of  opium  and  ipecacuanha  at  night  allay  cough 
and  u-ritation. 

As  soon  as  depletion  has  been  pushed  as  far  as  is  intended, 
and  the  febrile  action  has  more  or  less  completely  yielded,  a 
large  blister  may  be  applied  to  the  affected  side,  but  not  pre- 
cisely to  the  mainly  affected  part;  its  influence  over  yet 
lingering  pain  is  sometimes  most  remarkable,  and  it  probably 
disgorges  the  sub-pleural  vessels,  by  causing  effusion  from 
them,  and  by  loading  those  of  the  skin.  The  application 
of  a  blister,  directly  over  the  seat  of  friction-sound,  some- 
times, it  is  tnie,  removes  this  within  a  few  hours,  but  too 
rapidly  to  justify  the  idea  of  absorption  having  occurred; 
probably  a  small  quantity  of  fluid,  thrown  out  beside  and 
within  the  layers  of  plastic  lymph,  renders  their  collision 
noiseless.* 

If,  in  spite  of  these  measures,  fluid  continue  to  accumulate — 
or  if  that  already  thrown  out  remains  stationaiy — a  succession 
of  flying  blisters,  each  of  them  not  kept  on  for  more  than  six 
hours — and  friction  with  ioduretted  liniments,  should  be 
employed  externally,  while  diuretics  are  steadUy  administered 
internally ;  nitrate,  acetate,  and  bitartrate  of  potass,  squill, 
nitric  aether,  juniper,  infusion  of  digitalis,  particularly  if  the 
pulse  remain  frequent,  are  the  agents  of  this  class  commonly 
used.  I  believe  the  compound  tincture  of  iodine,  in  scruple 
doses,  freely  diluted,  to  be  a  valuable  medicine  at  this  juncture. 
The  action  of  any  of  these  medicines  is  facilitated  by  the 

*  The  late  Dr.  Macartney,  of  Dublin,  taught  that  flogging  sometimes  pro- 
duced pleurisy  in  schoolboys, — an  opinion  they  would  doubtless  wish  wcro 
generally  made  known  to  schoolmasters  :  if  the  fact  be  so,  it  would  illustrate 
the  local  effect  of  blisters  referred  to  in  the  text.  Upon  the  more  or  less  close 
proximity  of  a  blister  to  an  inflamed  surface  will  probably  depend  its  exercising 
an  antayoniilic  or  sympatJielic  effect. 
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exhibition  of  blue  pill,  digitalis,  and  squill,  every  night,  or 
every  second  night, 

.  The  diet  should  be  low,  and  if  there  be  effusion  to  any 
amount,  much  drink  should  be  abstained  from  ;  enough  will  be 
taken  with  the  saline  diuretics  employed. 

692.  Is  paracentesis  advisable  or  admissible,  while  the  disease 
is  acute  ? 

693.  I  can  find  no  positive  evidence  in  favour  of  the  opera- 
tion as  a  curative  measure.  If  the  disease  be  simple,  non- 
diathetic,  the  treatment  described  will  remove  effusion  in  the 
great  majority  of  cases, — in  the  few  that  remain,  surgical 
interference  does  not  seem  to  be  warranted  by  recorded  results. 
Sedillot,  a  warm  advocate  of  paracentesis  under  a  variety  of 
circumstances,  has  collected  cases  showing  that  "  in  the  acute 
stage,  the  operation  produces  an  excitement  capable  of  aggrava- 
ting aU  the  symptoms,  causes  more  or  less  abundant  haemorrhage, 
and  accelerates  death."  M.  Geudrin,  at  one  time  uniformly 
operating  in  cases  of  acute  effusion,  was  forced  by  the  "  constant 
death  of  his  patients "  to  relinquish  the  practice.*  Dr. 
Bowditch,f  in  a  recent  essay,  advocating  early  paracentesis, 
gives  but  one  case  in  point.  Here,  a  woman  labouring  under 
acute  pleurisy,  treated  up  to  the  seventh  day  by  "  rest, 
demulcents  and  a  sinapism  to  the  side,"  was  operated  upon  on 
that  day.  Five  days  later  the  fluid  had  re-accumulated  quite  as 
abundantly  as  at  first.  On  the  thiiiy-second  day  of  the  opera- 
tion, "  all  the  symptoms  were  gone,  save  an  occasional  pain  in 
the  side,  and  some  dyspnoea, — accounted  for  by  her  pregnancy 
perhaps."  Can  any  reasonable  doubt  be  entertained,  that 
results,  at  the  least,  as  favourable  as  these,  might  have  been 
obtained  by  ordinary  treatment?  the  fluid  discharged  was 
transparent  and  viscous  :  and  no  friction-sound  is  mentioned 
from  first  to  last. 

•  Sedillot,  do  I'Empybme,  pp.  127,  83. 

+  On  Paracentesis  Thoracis,  p.  22,  Boston,  U.  S. 
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694.  As  a  palliative  measure,  where  pleurisy  is  connected 
with  tuberculous  or  other  diathetic  disease,  the  operation  seems 
occasionally  to  have  relieved  in  the  acute  stage,  —  more 
frequently  to  have  placed  the  patient  in  a  worse  position  than 
before.  Writers  speak  of  its  necessity,  where  asphyxia  is 
threatened  by  the  copiousness  of  effusion  ;  such  form  of  danger 
I  have,  however,  never  witnessed  in  the  acute  stage  of  the 
simple  disease. 

695.  If  abundant  effusion  on  one  side  be  associated  with 
single  or  double  pneumonia  and  general  bronchitis,  and, 
depletion  having  been  carried  as  far  as  permissible,  urgent 
dyspucea  continues,  temporary  relief  at  least  will  be  obtained  by 
paracentesis,  and  time  thus  gained  for  the  action  of  remedies. 
But  experience  is  wanting. 

Treatment  of  Chronic  Pleurisy. 

€96.  The  chronic  disease  presents  itself  practically  under 
three  main  conditions :  first,  the  thorax  is  retracted,  the  lung 
incapable,  the  side  painfid,  the  general  health  impaii'ed  ;  secondly, 
the  side  is  retracted,  its  wall  fistulous,  and  a  more  or  less  profuse 
discharge  of  pus  is  habitual ;  thii-dly,  the  side  is  permanently 
distended  with  fluid  {empyema). 

697.  In  the  first  case,  art  can  do  no  more  than  palliate 
symptoms  as  they  arise,  and  support  the  strength  on  general 
principles.  Fortunately  in  some  such  cases  all  local  incon- 
venience ceases  after  a  time,  and  moderately  good,  if  not  robust, 
health  is  obtained.  The  wasting  suppuration  in  the  second  case 
points  to  the  necessity  of  tonic  treatment :  quinine,  iron,  and 
cod-liver  oil,  are  essential  to  the  support  of  the  individual. 
Efforts  may  be  made,  by  injecting  the  sac  with  slightly  stimulant 
fluids,  to  alter  the  character  of  its  secreting  surface,  and  perhaps 
even  induce  its  sides  to  cohere  :  ioduretted  fluids  are  the  best 
suited  for  the  purpose. 

698.  In  the  management  of  the  third  condition,  that  of 


380 


PLEURISY. 


empyema,  three  indications  present  themselves  :  (1)  the  control 
of  febrile  action ;  (2)  the  promotion  of  absorption ;  (3)  the 
support  of  the  general  health. 

699.  (1.)  If  antiphlogistic  measures  have  not  been  put  ia 
force  with  sufficient  energy  during  the  acute  stage ;  if  febrile 
action,  accompanied  or  not  with  local  pain,  exist ;  and  if  the 
constitutional  powers  appear  not  to  be  severely  depressed, — 
general  bleeding,  to  a  limited  extent,  may  be  cautiously  had 
recourse  to.  But  it  is  easy  to  do  mischief  by  venesection ;  even 
under  the  circumstances  supposed,  an  amount  of  depression  will 
occasionally  follow  moderate  loss  of  blood  from  a  vein,  which 
may  not  easily  be  recovered  from. 

The  application  of  some  six  or  eight  leeches  once  or  twice  a 
week  to  the  side,  for  a  week  or  two,  is  not  open  to  the  same 
objection;  and  even  where  local  pain  and  febrile  action  are 
totally  absent,  much  benefit  may  be  obtained  by  the  practice, 
provided  the  effusion  be  not  of  old  standing.  Or  some  three 
or  four  ounces  of  blood  may  be  drawn  on  each  occasion  by 
cupping. 

Is  mercury  advisable  at  this  period  of  the  disease  ?  Certainly 
not,  if  it  have  ah-eady  been  used  in  the  earlier  stages ;  certainly 
not,  if  there  be  much  wasting  of  the  system,  or  if  there  be  reason 
to  fear  that  the  fluid  in  the  pleura  is  purulent.  Under  other 
circumstances,  a  cautious  trial  of  mercury  by  the  mouth  and  by 
inunction  ought  to  be  made. 

700.  (2.)  Should  the  disease  not  yield  to  these  measures,  the 
promotion  of  absorption  is  to  be  further  attempted  by  the  use 
of  medicines  acting  on  the  secretions;  or  the  use  of  such 
medicines  may  be  commenced,  while  the  foregoing  plan  is 
pursued. 

Iodide  of  potassium  and  liquor  potassae  in  full  quantity,  the 
former  in  doses  of  from  five  to  ten  grains,  the  latter  in  doses  of 
from  fifteen  minims  to  a  drachm,  thrice  daily,  especially  if  care 
be  taken  that  the  stomach  is  empty  when  they  are  swallowed, 
sometimes  very  obviously  reduce  plemitic  effusions.    But  the 
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total  failure  of  iodide  of  potassium,  even  when  pushed  to 
repeated  iodism,  is  unfortunately  far  from  uncommon.* 

Diuretics  should  be  exhibited  in  various  forms  :  the  salts  of 
potass,  especially  the  bitartrate  and  acetate  (the  former  in  half- 
drachm  doses,  or  upwards),  and  infusion  of  digitalis,  may  be 
commenced  with.  Digitalis  both  acts  more  efficaciously  as  a 
diuretic,  when  administered  in  infusion,  and  appears  less  prone 
to  produce  those  poisonous  effects  which  occasionally  result  from 
its  accumulative  action.  The  compound  tincture  of  iodine, 
largely  diluted,  is  now,  as  earlier,  a  very  valuable  agent  of  this 
class.  The  sustained  use  of  purgatives  is  perhaps  deserving  of 
trial,  if  diuretics  fail ;  but  their  action,  being  of  a  more 
depressing  kind,  requires  to  be  carefully  watched.  They  should 
be  very  cautiously  exhibited  when  the  lungs  are  tuberculous, 
either  because  the  intestinal  walls  ah-eady  contain  tubercle, 
which  may  thereby  be  more  speedily  brought  into  the  stage  of 
softening,  and  induce  ulcerative  destruction,  with  its  conse- 
quences, of  the  mucous  tunic ;  or  because  the  irritation  of  the 
bowel  in  a  person  already  phthisical  accelerates  the  deposition  of 
tubercle  there,  I  have  seen  more  than  one  case  in  which 
uncontrollable  diarrhcea,  brought  into  existence  under  the  former 
circumstances,  evidently  hastened  the  patient's  dissolution.  On 
the  other  hand,  dyspnoea,  which  has  resisted  various  other 
measures  for  its  relief,  may  occasionally  be  removed  or  materially 
relieved,  and  this  almost  instantaneously,  by  an  active  hydragogue. 
I  have  observed  this  from  the  exhibition  of  elaterium,  even 
where  no  manifest  change  in  the  thoracic  physical  signs  followed. 
Diaphoretics  may  be  employed,  particularly  if  there  be  occasional 
febrUe  action  ;  but  in  neither  these  medicines  nor  in  expectorants 
as  promotive  of  absorption,  can  any  confidence  be  justly  placed. 
Counter-irritation  of  the  affected  side  has  been  employed  in 
every  variety,  from  the  mildest  to  the  most  severe.  The  oidy 
contra-indication  to  the  use  of  agents  of  this  class,  is  the 
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presence  of  fever.  No  matter  what  precautions  be  taken,  their 
very  common  tendency  is  to  increase  this,  where  it  exists,  and 
hence  to  promote  a  condition  extremely  unfavourable  to  the 
advancement  of  absorption.  "  First  remove  feverish  action, 
and  then  counter-irritate,"  is  a  maxim  of  primary  importance. 
The  application  of  blisters  exercises  a  very  manifest  influence 
on  effusions,  when  had  recourse  to  with  the  caution  just 
stated.  They  should  be  repeated  frequently,  made  of  large  size, 
applied  in  different  situations,  not  kept  on  longer  than  is  just 
sufficient  to  produce  vesication,  and  every  means  used  to  secure 
rapid  healing  of  the  blistered  surface.*  Employed  in  this  way 
for  some  time — say  a  fortnight — blisters  are  often  most  signaDy 
beneficial ;  and  I  am  the  more  anxious  to  state  emphatically  their 
utility  in  these  cases,  because  the  incredulity  as  to  their  efiicacy 
in  acute  parenchymatous  and  membranous  inflammations,  now 
arising  among  the  profession,  might  possibly  be  extended  to 
their  action  in  chronic  maladies  of  the  kind  at  present  under 
consideration.  Should  any  objection  to  the  use  of  cantharides 
exist  in  particular  cases,  the  tartar-emetic  ointment,  or  a 
Burgundy-pitch  plaster,  sprinkled  with  tartarised  antimony,  may 
be  substituted  ;  but  these  are  much  less  advantageous  applica^ 
tions.  Issues,  setons,  moxas,  and  the  actual  cautery,  have  all 
had  their  advocates  and  employers  in  the  very  advanced  stages 
of  the  disease.  The  moxa  is  probably  the  most  advisable  of 
these,  both  positively  and  negatively,  and  may  be  had  recourse 
to  when  the  use  of  blisters  has  failed  to  afi"ect  the  disease. 
The  moxa  vnll  be  comparatively  most  beneficial  when  the 
effusion  is  of  very  long  standing,  and  attended  probably  with 
anatomical  change  in  the  bones  and  ligaments. 

701.  (3.)  When  the  disease  has  become  decidedly  chronic,  the 
general  health  is  to  be  sustained  by  a  succulent  uon-stimulant 
diet.  Strong  broths,  meats  of  easy  digestion,  jellies,  &c., 
may  be  taken  with  a  degree  of  fi-eedom  proportional  to  their 

*  Of  all  sucli  means,  dressing  with  cotton  wool  is  the  best 
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observed  effects ;  and  to  this  increasingly  liberal  diet  may  be 
added  the  use  of  cod-liver  oil  and  bitter  tonics,  combined  with 
small  doses  of  nitro-muriatic  acid.  If  these  be  well  borne,  the 
various  preparations  of  iron,  especially  the  syrup  of  the  iodide, 
should  be  employed.  There  is  decidedly  a  stage  of  the  malady, 
or,  perhaps,  rather  a  condition  of  the  organism  generally,  in 
which,  although  some  feverish  action  be  present,  the  patient  will 
be  benefitted  by  tonics. 

Change  of  au'  sometimes  exercises  a  very  manifest  influence 
on  the  condition  of  patients  with  empyema, — primarily,  it  would 
appear,  on  the  general  health,  and,  through  this,  on  the 
effusion.  The  mere  fact  of  change  almost  seems  to  suffice  ;  for 
there  may  be  no  positive  superiority  in  the  new  atmosphere,  in 
which  the  improvement  occurs,  to  that  for  which  it  has  been 
exchanged. 

702.  The  modes  of  treatment  now  described,  sometimes  fail 
altogether.    The  effusion  either  remains  stationary,  or  increases, 
and  evidently  must  destroy  the  patient  in  the  end.  Under 
tkese  circumstances,  a  resource  is  still  left  in  the  operation  of 
paracentesis, — a  procedure  which,  no  matter  how  divided  opinion 
may  be  respecting  its  general  feasibility,  has  assuredly  been 
sufficiently  often  either  completely  successful,  or  productive  of 
marked  improvement,  to  justify  its  being  numbered  among  the 
valuable  gifts  of  surgery.   This  is  a  vague  estimate  of  its  utility, 
it  may  be  alleged ;  but,  unfortunately,  such  vagueness  of 
expression  is  unavoidable.    In  truth,  there  are  no  existing  data 
from  which  precise  inferences  may  be  drawn  as  to  the  success  of 
this  measure,  whether  considered  generally,  or  in  reference  to  its 
performance  in  particular  states  of  the  constitution.    And  this, 
because  too  many  observers  have  contented  themselves  with 
1  merely  ascertaining  the  existence  of  pleuritic  effusion  in  patients 
I  operated  on,  without  systematically  inquiring  into  the  conditions 
I  of  the  other  organs,  and,  above  all,  substantiating  the  presence 
I  or  absence  of  pulmonary  tuberculisation.    How  can  a  correct 
1  general  inference  be  obtained,  when  patients  are  clubbed 
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togetlier,  wlio  have  simple  chronic  pleurisy,  or  this  combined 
with  carious  destruction  of  the  ribs ;  who  have  or  have  not 
serious  orgauic  disease  in  other  regions  of  the  body ;  whose 
lungs  are  sound,  or  the  seat  of  active  tuberculous  disorganisa- 
tion ?  During  the  discussion  on  the  subject  of  empyema,  which 
took  place  some  years  since  at  the  Parisian  Academy  of  Medicine, 
M.  Louis  well  pointed  out  the  importance  of  taking  the  general 
condition  of  the  patient  into  consideration,  when  we  attempt 
to  estimate  the  chances  of  recovery  from  pleuritic  eCFusion, 
either  with  or  without  paracentesis.  And  if  we  admit  Laennec 
to  have  been  justified  in  advocating  the  performance  of  the 
operation  in  the  case  of  tuberculous  patients,  because  even 
in  them  it  may  be  the  means  of  somewhat  prolonging  life, 
we  must  aver  that  the  plea  on  which  he  based  this  advocacy, 
— that  a  natural  cure  of  tuberculous  cavities  does  sometimes 
arise, — was  of  rather  a  visionary  character.  I  strongly  doubt 
that  such  cui-e  has  ever  arisen  in  persons  having  superadded 
empyema. 

703.  The  quality  of  the  effusion  appears  to  influence  the 
prognosis  of  the  operation.  Where  this  has  been  purulent 
from  the  first,  success  has  more  rarely  ensued  than  when 
sero-albuminous.  But  cases  have  terminated  favourably,  wherein 
the  fluid  was,  if  descriptions  of  physical  characters  may  be' 
trusted  to,  really  purulent.  In  respect  of  quantity,  the  less 
abundant  the  effusion,  it  is  said,  the  stronger  the  chances  of 
success.  Eecovery  has,  nevertheless,  followed  when  the  fluid 
measured  several  quarts. 

Empyema  running  a  chronic  course  from  the  outset,  is  gene- 
rally indicative  of  tuberculous  disease  of  the  lungs,  and  is  so  far 
an  unfavourable  species  for  operation.  Yet,  inasmuch  as  the 
exudation-matter  in  such  cases  is  very  frequently  friable  and 
imperfectly  plastic,  and  the  lung  therefore  less  firmly  compressed 
and  bound  down,  than  when  the  solid  exudation  possesses 
the  opposite  qualities,  one  condition  conducive  to  successful 
issue — facility  of  expansion  on  the  part  of  the  lung — is  secured. 
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Bat  tliis  element  of  success,  it  is  almost  needless  to  add, 
is  more  than  counterbalanced  by  the  constitutional  state  of  the 
patient. 

A  notion  of  the  probable  result  of  the  operation  may  be  had 
from  the  condition  of  the  functions  in  general ;  if  the  con- 
servative functions,  digestion  and  nutrition  especially,  be  only 
moderately  impaired,  the  chances  of  the  patient's  recovery  are 
much  stronger  than  under  the  contrary  circumstances.  The 
operation  has  been  much  more  successful  in  young  persons  than 
in  those  of  mature  years ;  and  somewhat  more  so  on  the  left, 
than  the  right,  side  of  the  chest. 

704.  The  determination  of  the  period  of  the  disease  most 
favourable  for  operating,  is  a  point  of  very  serious  importance. 
Experience  proves,  as  might  have  been  anticipated,  that  when, 
performed  at  an  advanced  period,  paracentesis  is  rarely  curative, 
often  baneful :  the  local  changes  which  have  then  had  time  to 
arise  in  the  pleura,  pernicious  as  these  are,  are  even  less  sub- 
versive of  success  than  the  deep  constitutional  distress  entailed 
by  the  disease.  And  yet,  to  this  period,  puncture  of  the  chest 
is  often,  I  might  almost  say  commonly,  postponed ;  it  can 
hardly  be  matter  of  surprise,  that  in  some  such  cases  it  has 
appeared  to  do  little  more  than  hasten  death.  There  can  be 
no  question  that  the  fitting  time  for  operation  has  come,  when  a 
tendency,  insuperable  by  medical  means,  exists  either  to  increase 
or  to  non-absorption  of  the  fluid.  The  practical  difficulty  is  to 
determine  the  precise  period  at  which  such  tendency  may  be 
considered  to  be  developed.  On  the  one  hand,  perseverance  in 
a  given  mode  of  treatment  has  sometimes  proved  successful, 
when  everything  seemed  to  foretell  its  probable  inefficacy  ;  and 
on  the  other,  valuable  time  may  be  frittered  away,  and  the 
period  at  which  paracentesis  affords  real  chance  of  permanent 
relief  but  too  easily  sufl'ered  to  pass  by,  from  the  procras- 
tination caused  by  a  very  natural  anxiety  to  give  more 
^'entle  measures  a  full  trial.  A  thorough  consideration  of  the 
whole  history  of  the  case,  as  also  of  the  existing  local  and 
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constitutional  states,  is  required  to  enable  the  practitioner  to 
seize  the  propitious  moment  for  surgical  interference.  This 
difficulty  is  unfortunately  not  confined  to  the  operation  for 
empyema. 

It  appears  to  me  scarcely  philosophical  to  fix  a  particular 
day  of  the  disease  beyond  which  delay  ceases  to  be  permissible : 
the  actual  indications  for  the  operation  are  as  strong  in  one 
person  at  the  end  of  a  fortnight  as  in  another  after  the  lapse 
of  three  weeks.  But  I  certainly  believe  Hippocrates  was  right 
in  his  precept  that  paracentesis  should  not  be  performed  before  ' 
the  fifteenth  day  of  effusion.  t; 

704.  Let  us  suppose  the  operation  to  be  determined  on;f 
what  is  the  best  plan  of  performing  it?    As  a  measure  of 
precaution,  especially  if  any  doubt  exist  as  to  the  precise 
nature  of  the  case,  a  grooved  needle  may,  as  suggested  by  the  , 
late  Dr.  T.  Davies,  be  introduced  into  the  pleura :    if  the  t 
expected  fluid  appear,  the  operation  may  be  continued  with  a 
trochar  or  a  bistoury.     The  trochar  is  certainly  the  more 
advisable  instrument,  if  the  intention  be  to  evacuate  the  fluid  "! 
by  degrees, — an  intention  which  we  believe  Laennec  to  have 
been  right  in  commending,  when  the  patient  is  so  debilitated 
as  to  justify  an  apprehension  that  the  complete  discharge  of  the 
liquid  might  be  followed  by  dangerous  syncope ;  and  when 
paracentesis  is  merely  performed  as  a  palliative  iu  advanced 
tuberculous  cases.    Even  when  the  intention  is  to  remove  at 
once  as  much  as  possible  of  the  fluid,  the  resxdts  have  on  the 
whole  been  most  favourable  with  the  trochar. 

705.  The  first  point  to  be  ascertained  in  selecting  the  place 
for  the  performance  of  the  operation,  is  the  adherence  or  non- 
adherence  of  the  lung  to  the  chest,  and,  in  the  former  case,  if 
possible,  the  precise  limits  of  the  adhesions.  It  is  scarcely 
necessary  to  say,  that  the  site  of  these  must  be  carefully  eschewed.- 
When  the  entire  side  is  free  from  adhesion,  the  common  advice 
of  surgical  writers  has  been,  that  the  opening  be  made  at  the 
most  dependent  part  of  the  antero-lateral  part  of  the  chest.  But 
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undiscriminating  attention  to  this  advice,  given  with  the  sole 
view  of  securing  free  egress  for  the  pleural  fluid,  has  occa- 
sionally led  to  perforation  of  the  diaphragm  and  abdominal 
viscera;  even  the  kidney  has  been  extensively  wounded  by 
operators  whose  practice  is  to  adhere  too  scrupulously  to  such 
injunctions.  Laennec  recommended  the  fifth  interspace,  a  little 
in  front  of  the  digitations  of  the  serratus  magnus  muscle,  as  the 
fittest  site  for  puncture.  The  importance  of  opening  the  fifth 
instead  of  a  lower  space,  has  been  justly  insisted  on  by 
Drs.  Townsend  and  Stokes,  who  draw  a  fair  analogical  argument 
in  favour  of  high  puncture  from  the  elevated  position  in  which 
the  discharge  commonly  occurs,  when  spontaneous  or  preceded 
by  the  formation  of  abscess :  the  opening  has,  then,  sometimes 
taken  place  even  above  the  clavicle.  If  the  ribs  cannot  be 
clearly  distinguished  on  account  of  the  presence  of  marked 
rfidema,  some  difficulty  may  arise  in  fixing  upon  the  spot  for 
incision.  Steady  and  continued  pressure  with  the  pulps  of  the 
fingers  will  sometimes  enable  the  operator  to  discover  the  edges 
of  the  bones,  in  cases  where  this  would  on  first  view  have  appeared 
altogether  impossible. 

706.  The  place  for  operation  having  been  duly  determined 
on,  a  minute  incision  should  be  made  through  the  skin  for  the 
introduction  of  the  point  of  the  trochar,  if  this  be  the  instru- 
ment chosen  for  operating  with.  If  the  bistoury  be  selected, 
an  incision  of  about  two  inches  in  length  is  to  be  made  through 
the  integuments,  and  the  intercostal  muscles  carefully  divided 
to  the  same  extent.  The  cutting  instrument  should  not  be 
carried  too  close  to  the  borders  of  the  ribs,  lest  the  corre- 
ponding  branches  of  the  intercostal  artery  be  wounded  ;  this 
-tatement  applies  especially  to  the  lower  border  of  the  upper  of 
1  !ich  pair  of  ribs,  along  which  the  superior,  and  of  the  two  the 
much  larger,  twig  runs.  The  division  of  the  costal  pleura 
itself  is  by  some  recommended  to  be  performed  with  a  lancet, 
l)ut  such  caution  seems  useless.  When  the  flow  of  matter 
announces  the  pleura  to  have  been  divided,  the  opening  in  that 
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membrane  should  be  enlarged  sufficiently  to  give  free  outlet  to 
the  contained  fluid. 

707.  If  the  operator  have  been  unfortunate  enough  to  incise 
the  pleura  over  the  site  of  firm,  thick,  and  strongly  adherent 
pseudo-membrane,  and  in  consequence  no  fluid  appear,  the  line 
of  conduct  to  be  further  pursued  must  vary  with  his  conli< 
dence  in  the  con-ectness  of  his  diagnosis  in  other  respects.  If 
he  still  remain  satisfied  of  the  presence  of  liquid  effusion,  the 
attempt  to  evacuate  this  may  be  proceeded  with;  if  he  be 
apprehensive  of  having  altogether  erred,  the  obvious  course  is 
to  dress  the  wound,  and  avert,  as  efi'ectually  as  possible,  the 
ill  efi'ects  of  the  unnecessary  suffering  to  which  the  patient  has 
submitted.  In  the  former  case,  surgeons  have  attempted  to 
tear  asunder  the  pleural  adhesions,  a  procedure  utterly  unjusti* 
fiable :  the  only  admissible  modes  of  acting  are,  to  enlarge 
the  existing  opening  with  the  bistoury,  or  to  make  a  new  one, 
The  opening  may  be  enlarged,  if  the  free  border  .  of  tbft| 
membranous  mass  interfering  with  the  escape  of  the  fluid 
be  ascertained  to  be  perfectly  close  to  the  angle  of  the 
existing  wound ;  under  other  circumstances,  a  new  incision 
must  be  made. 

708.  Two  other  methods  of  opening  the  chest  date  so  far 
back  as  the  time  of  Hippocrates.  These  are,  1,  perforation  of 
a  rib;  and,  2,  the  formation  of  an  eschar,  either  hy  the  actual  or 
potential  cautery. 

709.  The  plan  of  perforating  a  rib  with  a  trephine  con- 
structed for  the  pui-pose,  fallen  into  disuse  since  Hippocrates, 
has  been  recently  revived  by  M.  Reybard.  The  object  of  this 
surgeon,  in  recurring  to  this  antiquated  practice,  was  to  ensure 
a  solid  support  for  a  canula,  which  he  proposed  leaving  in  the 
pleura,  as  a  sort  of  drain  for,  or,  at  least,  means  of  removing  at 
will,  any  new  accumulation  which  might  arise.  A  case  thus 
treated,  previously  operated  on  in  the  ordinary  way,  terminated 
favourably ;  and  neither  caries  nor  necrosis  of  the  bone  appear 
to  have  complicated  its  progress.    From  this  single  case,  it  is, 
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however,  impossible  to  draw  any  safe  inference  as  to  tlie  general 
expediency  of  the  plan.* 

710.  Modem  surgery  repudiates  the  idea  of  opening  the 
chest  by  an  eschar  produced  with  the  actual  cautery ;  and  we 
can  imagine  no  advantage  gained  by  substituting  caustic  potass 
for  the  trochar  or  bistoury,  while  numerous  very  serious  objec- 
tions to  such  a  procedure  manifestly  exist.  Nevertheless,  in 
cases  where  an  external  abscess  has  formed,  and  in  these  alone, 
the  opening  in  the  skin  may,  if  the  patient  be  excessively 
timorous  and  impressed  with  a  dread  of  cutting  instruments,  be 
made  with  a  piece  of  caustic  potass. 

711.  Some  writers  lay  very  great  stress  upon  the  importance 
of  preventing  the  occurrence  of  pneumothorax ;  and  there  can 
be  little  question  that  the  entry  of  air  through  the  wound  is  a 
circumstance  which  it  would  be  well,  if  possible,  to  avert. 
But  the  efiScacy  of  any  plan  devised  for  its  prevention  is 
extremely  questionable.  Thus  the  modifications  of  the 
common  canula,  constructed  for  the  purpose  of  obviating 
the  occurrence  of  pneumothorax,  have  some  invariably,  others 
occasionally,  been  found  failures.  The  proposal  to  puncture 
the  chest  under  water  is  worth  trial.  It  seems,  in  truth,  well 
to  prevent  the  ingress  of  air  into  the  pleural  cavity,  if  possible  ; 
and  this  because  the  existence  of  pneumothorax  must  interfere 
with  the  expansion  of  the  lung ;  and  the  contact  of  air  with 
the  diseased  surface  is  likely  to  entail  increase  of  inflammation 
and  decomposition  of  the  fluid  retained  or  re-secreted  by  the 
pleura.  Nevertheless,  the  occurrence  of  pneumothorax  does 
not  by  any  means  appear  to  be  a  matter  of  such  importance, 
as  considerations  of  this  kind  might  lead  us  to  expect. 
In  numerous  instances,  where  the  physical  signs  of  pneumo- 
thorax were  distinctly  detected  after  the  operation,  recovery 
has  ensued. 

712.  Laennec  appears  to  me,  as  already  stated,  to  have 
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correctly  pointed  out  the  description  of  cases  in  which  it  may 
be  advisable  to  evacuate  the  contents  of  the  chest,  by  degrees, 
and  iipon  successive  occasions.  Under  other  circumstances, 
experience  sliotvs  that  no  apprehension  need  be  entertained  of 
ill  effects  following  complete  evacuation.  Speculative  reasons 
may  and  have  been,  by  various  persons,  adduced  in  numbers 
in  favour  of  each  mode  of  evacuation  ;  the  important  point  to 
remember  is,  that  experience  is  in  favour  of  as  complete  evacua- 
tion as  possible.  Curiously  enough,  many  of  the  advocates  of 
successive  evacuations  are  at  the  same  time  energetic  iff 
denouncing  the  ill  effects  of  pneumothorax  ;  how  they  reconcile 
to  themselves  the  recommendation  of  a  mode  of  operating 
which  doubles,  trebles,  quadruples,  or  even  still  further 
increases  the  chances  of  the  entry  of  air,  does  not  very 
clearly  appear. 

713.  The  proposal  to  ensure  the  removal  of  the  entire 
collection  of  fluid,  by  drawing  off  with  a  syringe  any  portion  of 
it  wliich  gravitates  below  the  opening,  is  as  old  as  Scultetus. 
Mr.  Jowett  and  others  have  proposed  modifications  of  the 
syringe  employed  by  that  surgeon.  There  does  not  appear  to 
be  any  reasonable  objection  to  the  employment  of  these  instru- 
ments, if  they  be  dexterously  introduced  and  managed  :  and 
they  may,  in  some  cases,  be  decidedly  useful.  Laennec  proposed 
the  use  of  a  cupping-glass  and  exhausting  syringe,  with  the  view 
of  drawing  off  the  remains  of  the  fluid,  and  facilitating  the 
expansion  of  the  lung. 

lli.  Is  it  advisable,  under  all  circumstances,  to  close  the 
wound  after  the  operation  ?  If  a  fine  trocliar  have  been 
employed,  the  orifice  closes  without  artificial  help,  and  scarcely 
requires  dressing  of  any  kind.  If  the  bistoury  have  been  used, 
and  the  contents  of  the  pleura  have  been  completely  evacuated, 
there  can  scarcely  be  any  motive  for  leaving  the  orifice  open. 
If  the  evacuation  have  been  only  partial,  still  it  is  better  to  close 
the  opening  than  to  leave  a  canula  or  tent  in  it,  as  the  constant 
renewal  of  the  air  in  the  pleura  is  decidedly  detrimental,  and 
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may,  unlike  entry  of  air  at  the  first,  be  prevented  by  immediate 
closure  of  the  wound.  If,  however,  any  species  of  canula  were 
devised  which  would  admit  of  the  egress  of  fluid,  and  success- 
fully oppose  the  ingress  of  air,  this  objection  will  cease  to  exist ; 
and  the  facility  afforded  by  such  an  instrument,  for  the  removal 
of  any  newly-secreted  fluid,  will  be  an  important  motive  for  its 
employment. 

715.  The  changes  induced  by  the  operation  are,  or  may  be, 
of  two  kinds  ;  pJiysiolofjical  and  pathological.  The  former, 
which  are  local  and  general,  are  as  follows :  the  diminution  of 
the  contents  of  the  chest  is,  of  course,  attended  with  decrease 
in  the  dimensions  of  the  affected  side.  In  a  case  observed  by 
Dr.  Townsend,  the  semi-cii'cumference,  which  reached  16|- 
inches  before  the  operation,  had  fallen  to  13f  inches  on  the 
ninth  day  after  it.  The  approximation  of  the  pleural  surfaces 
is  rendered  manifest,  sometimes  at  a  very  early  period,  by  the 
occurrence  of  friction-phenomena;  the  patient  is  frequently 
enabled  to  lie  on  either  side  on  the  day,  or  even  a  few  hours, 
after  the  operation  :  his  dyspnoea  is  immediately  relieved  ;  the 
state  of  anxiety  under  which  he  laboured  disappears ;  and  a 
sound  sleep,  the  first,  possibly,  enjoyed  for  weeks,  commonly 
follows  the  evacuation.  Even  in  cases  eventually  terminating 
fatally,  and  terminating  fatally  through  the  influence  of  the  opera- 
■  ion,  its  immediate  results  may  be  of  this  favourable  character. 

716.  Of  the  pathological  effects,  as  they  may  be  termed,  of  the 
operation,  pneumothorax  is  the  most  inevitable  :  the  question  of 
its  influence  on  the  ultimate  issue  of  the  case  has  already  been 
referred  to.  The  continuance  of  secretion  from  the  pleural 
surface  for  a  greater  or  less  period,  and  hence  the  constant 
renewal  of  empyema,  is  of  very  common  occurrence.  In  rare 
instances,  the  characters  of  the  newly  secreted  fluid  remain  those 
of  that  originally  evacuated ;  in  the  great  majority,  they  change, 
the  general  tendency  of  the  change  being  to  the  purulent  cha- 
racter. The  alteration  from  the  almost  purely  serous  appearance  to 
the  purulent  is  sometimes  accomplished  in  twenty-four  hours. 
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When  tlie  fluid  has  been  originally  more  or  less  completely 
formed  of  pus,  but  of  a  laudable  kind,  its  conversion  into  a 
purulent  matter,  of  bad  quality  and  fetid  smell,  is  not  unusually 
observed.  Under  these  circumstances,  the  injection  of  warm 
water  or  some  other  unirritating  fluid  becomes  advisable.  Should 
there  be  much  appearance  of  putrescency,  a  small  quantity  of 
Tery  dilute  liquor  sodse  chlorinatae  ought  to  be  added. 

717.  Although  the  notion  of  giving  tone  to,  and  diminish- 
ing the  irritation  of,  the  diseased  pleural  surface  by  injections  of 
tonic  and  alterative  preparations,  seems,  on  first  view,  of  ques- 
tionable justness ;  and  although  the  practice  has  certainly  not 
been  attended  with  sufficiently  favourable  results  to  warrant  its 
general  employment ;  yet  a  fair  number  of  cases  are  recorded 
showing  that  ioduretted  solutions,  at  least,  may,  under  certain 
circumstances,  not  only  be  injected  with  impunity,  but  with 
the  effect  of  completely  curing  empyema  of  long  standing. 
M.  Boinet,  in  particular,  relates  cases  of  this  fortunate  issue.* 

718.  In  the  ordinary  course  of  things,  when  the  case  is 
destined  to  end  by  the  patient's  restoration  to  health,  the 
wound  or  wounds  in  the  thoracic  walls  gradually  close,  and 
cicatrisation  is  perfect  within  a  short  period  ;  but  in  some  cases, 
the  opening,  instead  of  closing,  acquires  the  characters  of  a 
fistula,  which  it  retains  for  a  variable  period,  and  daily  gives 
issue  to  more  or  less  pus. 

719.  When  spontaneous  perforation  of  the  costal  pleura  has 
occurred,  and  a  portion  of  the  contents  of  the  pleura  escaped 
through  the  opening  into  the  subcutaneous  cellular  membrane, 
forming  an  abscess  there,  this  should  be  opened  without  delay, 
in  order  to  prevent  the  occurrence  of  sinuses,  and  burrowing :  so 

*  Arcli.  de  Mddecino,  Mai,  1 853.  The  proportions  of  tincture  of  iodine 
and  iodide  of  potassium  varied,  in  (lie  cases  related,  between  ten  and  fifty  of 
tlie  former,  and  one  and  four  of  the  latter,  to  a  hundred  parts  of  distilled 
water.  Severe  iodism  may  follow  the  use  of  the  stronger  preparation.  The 
injections  may  bo  repeated  once,  twice,  or  thrice  a  week,  according  to  cir- 
cumstances. 
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well  established  is  this  point,  that  the  operation  is  under  these 
circumstances  termed  empjema  of  necessity.  The  prognosis  of 
paracentesis,  as  far  as  the  operation  goes,  is,  in  this  exigency, 
favourable  above  the  average. 

720.  Cases  of  double  empyema  are,  as  a  general  rule,  unfit  for 
operation,  unless  evacuation  be  rendered  necessary  for  the  pre- 
vention of  asphyxia.  Should  particular  circumstances  arise, 
under  which  paracentesis  might  on  other  grounds  become 
admissible,  an  interval  of  time,  varying  in  length  with  the  con- 
dition of  the  patient,  must  be  allowed  to  elapse  between  the 
two  operations. 

VARIETIES  OF  PLEURISY. 

721.  The  varieties  of  pleurisy  may  be  arranged  according  to 
the  following  plan : 

I.  Idiopathic, 

{Single ;  double. 
Unilocular  ;  liilocular ;  multilocular. 
Circumscribed  ;  costal ;  pulmonary  ;  phrenic ; 
mediastinal ;  interlobar. 

Course.  .  . 

\  Latent. 
Pulsating. 

II.  Secondary. 

Typhoid,  typhus,  eruptive,  and  puerperal  fevers. 

r Scrofula;  Bright's  disease;  rheumatism;  gout; 
1    scurvy;  purpura;  pyohsemia. 

In  the  lung.  /  Pneumonia, abscess;  tubercle;  cancer;  gangrene; 


Attending 
general 
diseases. 

Attending 
diathetic 
diseases. 

Caused  by 
adjacent 
irritation. 


\  hydatids 


The 


Traumatic. 


adjoining  l- Stomach;  liver;  spleen;  pericardium;  mamma, 
organs.  J 

rContusions,  wounds,  and  surgical  operations  in 
J     the  chcst-wall,  perforative  and  non-pcrfora- 
I     tivc,  with  or  without  entry  of  foreign  bodies; 
fracture  of  ribs  or  clavicle  ;  hasmothorax. 

s  3 
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Through  f  Tubercle;  abscess;  cancer;  ganp-cne;  vesicular 

lung  )     eniphysema;  LydatiUbj  foreiga  bodies  from 

Perforative  -(  L  bronchi. 

ThiougU  ("Cancer    of    stomach,  oesophagus   and  liver; 

diaphragm.  1_    hydatids  of  liver;  chronic  pyelitis. 

732.  It  appears  from  this  sclieme  that,  under  a  multitude  of 
difi'erent  circumstances,  pleurisy  is  a  disease  for  which  the  phy- 
sician should  be  on  the  watch.  The  peculiarities  of  some  of 
these  varieties  have  already  been  spoken  of;  certain  other 
varieties  will  be  considered  with  the  diseases  producing  them : 
in  the  present  place,  a  few  only  of  the  number  wiU  be  briefly 
dwelt  on. 


Circumscribed  Pleurisy. 

733.  The  portion  of  pleura  inflamed  may  be  limited  :  the 
disease  is  then  said  to  be  circumscribed.  When  the  phrenic  sur- 
face is  solely,  or  specially,  afi'ected,  the  pain  is  unusually  severe ; 
orthopnoea  is  frequent, — attended  even  with  bending  forwards 
of  the  trunk ;  the  cough  is  strikingly  pai'oxysmal ;  while  hiccup, 
nausea,  vomiting,  delirium,  excess  of  upper  costal  breathing, 
jaundice  (if  the  disease  be  on  the  right  side),  and,  occasionally, 
risus  sardonicus,  combine  to  impress  somewhat  distinctive  cha- 
racters on  the  disease  in  this  locality. 

724.  Inflammation  of  the  mediasiinal  pleura  is  often 
accompanied  with  serous  infiltration  of  the  cellular  tissue  of  the 
mediastinum  itself;  pseudo-rhonch'us  will  then  be  heard  along 
the  sternum. 

725.  Pleuritic  fluid  accumulation,  confined  by  adhesions 
between  the  lobes  of  a  lung  (inier-lobar  pleurisy),  may  simulate 
a  solid  mass  in  the  pleura  or  in  the  lung  itself,  or  an  aneurism. 
Dull  percussion-sound,  local  bulging,  weak  or  bronchial  respira- 
tion, with  vocal  resonance,  may  exist  in  all  these  cases.  The 
pleuritic  accumulation  lies  in  the  line  of  the  inter-lobar  fissure 
of  the  lung ;  the  voice  may  have  an  a?.gophonic  twang  on  its  con- 
fines ;  there  is  no  vocal  fremitus  over  it ;  there  is  neither  impulse 
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nor  murmur ;  and  the  affection  has  a  past  history  different  from 
the  other  diseases  named.  Similar  local  collections  may  form  with 
a  boundafy  of  adhesions  in  any  part  of  the  pleural  surface,  and 
several  such  may  co-exist,  forming  sacs  perfectly  independent 
of,  or  communicating  with,  each  other, — whence  bilocular  or 
multilocidar  empyema.  The  adhesions,  forming  the  walls  of 
these  loculi,  of  course  unite  portions  of  lung-substance  to  the 
surface,  and  so  give  rise  to  various  modifications  in  the  physical 
signs.  The  general  character  of  these  modifications  is,  that 
wherever  adhesions  exist,  blowing  respiration  is  heard  ;  and  if  a 
portion  of  lung,  of  any  size,  even  though  condensed,  be  agglu- 
tinated to  the  surface,  the  percussion-sound  will  be  less  dull 
than  directly  over  the  fluid  ;  the  state  of  vocal  resonance  varies. 
I  have,  on  the  right  side,  found  the  vocal  fremitus  perfectly 
retained  over  such  portions  of  lung. 

726.  Individuals,  who  have  been  the  subjects  of  extensive 
pleuritic  agglutination,  consequent  on  general  effusion,  under- 
going subsequent  attacks  of  pleural  inflammation,  present  the 
signs  of  these  multilocular  coUectious  in  perfection.  Isolated 
patches  of  surface,  simultaneously  or  successively,  and  in 
positions  the  most  unconnected,  furnish  the  signs  of  exudation, 
effusion,  and  absorption,  while  intervening  islets  of  the  chest- 
wall  remain  perfectly  free  from  any  such  signs.  In  one  remark- 
able case  of  this  kind,  four  successive  attacks  of  pleurisy, 
occurring  within  a  period  of  five  months,  were  thus  charac- 
terised. 

Latent  Pleurisy, 

727.  Pleurisy  is  said  to  be  latent,  when  it  runs  its  course 
without  producing  decided  subjective  symptoms, — when  there 
are  neither  local  pain,  cough,  dyspnoea,  nor  febrile  action.  In 
cases  of  this  kind,  efliision  may  have  reached  to  the  clavicle,  and 
driven  the  heart  greatly  out  of  its  place,  and  yet  the  patient 
remain  utterly  unaware  that  his  chest  is  the  seat  of  disease. 
He  seeks  advice,  either  from  a  vague  consciousness  that  lie  is 
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not  in  his  usual  health,  or  for  some  ailment  totally  unconnected 
with  the  thorax.  The  physical  signs  reveal  the  true  condition 
of  things.  The  necessary  treatment,  once  the  disease  is 
detected,  is  not  modified  in  any  important  point  (except  that 
blood-letting  need  not  be  carried  at  all  so  far)  by  this  latency  of 
course ;  the  great  difficulty  often  consists  in  persuading  the 
patient  that  there  is  really  anything  of  a  serious  character 
to  treat.  I  have  repeatedly  known  persons  with  copious 
effusion  of  this  kind  follow  their  usual,  more  or  less  laborious, 
occupations. 

Pulsating  Empyema. 

728.  Empyema,  forcing  its  way  through  the  costal  pleura, 
may  form  one  or  more  swellings  under  the  skin,  which  rise  and 
fall,  if  the  parietal  communication  be  free,  with  the  acts  of 
expiration  and  inspiration.  This  respiratory  pulsation  has  long 
been  known.  But,  some  years  since.  Dr.  M'Donnell  showed, 
what  had  not  been  previously  recognised,  that  a  sub-cutaneous 
purulent  collection  of  the  kind  may  pulsate,  synchronously  with 
the  heart,  strongly  and  expansively,  and  hence  simulate  an 
aneurism.  The  absence  of  thrill  and  of  abnormal  vascular 
sound  or  murmur,  the  presence  of  the  ordinary  signs  of  em- 
pyema, and  often  the  situation  of  the  pulsatory  prominence,  will 
clear  up  the  diagnosis.  For  fidler  information,  the  valuable 
paper  of  Dr.  M'Donnell  may  be  consulted.* 

729.  But  an  empyema  may  become  pulsatile  under  circum- 
stances more  singular  than  these,  and  still  more  likely  to 
confuse  the  practitioner, — I  mean  where  there  is  no  perforation 
of  the  costal  pleura,  and  no  accumulation  of  pus  under  the  skin. 
I  have  twice, -j-  in  cases  presenting  all  the  ordinary  physical 

*  Dublin  Journ.  of  Med.  Science,  March,  1844. 
t  The  first  of  these  cases  wiis  seen  (April  3,  1843)  in  consultstion  with 
Sir  James  Clark  and  Mr.  Kingdon.    Shortly  after  the  first  edition  of  this 
work  was  published,  I  had  the  gratification  of  receiving  from  Mr.  A.  Kcnipc 
of  Exeter  the  particulars  of  a  case  observed  by  himself,  completely  according 
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signs  of  empyema  on  the  left  side,  with  displacement  of  the 
heart  to  the  right,  seen  the  inner  part  of  the  infra-clavicular 
and  mammary  regions  close  to  the  sternum,  pulsate  visibly, 
heavingly,  and  with  sufficient  force  to  jog  the  head  at  the  end 
of  the  stethoscope, — the  aorta,  as  proved  by  post-mortem  exami- 
nation, being  of  natural  calibre.  In  both  cases,  while  the  side 
generally  w^as  greatly  dilated,  gentle  local  bulging  was  manifest 
in  the  site  of  the  pulsation.  The  circumstances  that  deter- 
mined the  diagnosis  in  favour  of  pulsating  empyema,  were 
the  absence  of  vascular  murmur  at  the  seat  of  pulsation ;  the 
fact  that  the  two  sounds  heard  at  this  spot  were  very  weak,  and 
gradually  increased  in  intensity,  as  the  stethoscope  was  carried 
towards  the  heart ;  the  absence  of  thrill  below  and  above  the 
clavicles,  and  of  undue  impulse  in  the  latter  situation ;  the 
perfect  equality  of  the  radial  pulses ;  and  the  total  absence  of 
signs  of  concentric  pressure,  venous,  trachseal,  or  oesophageal. 
Taken  singly,  no  one  of  these  characters  could  be  held  conclu- 
sive, but  the  entire  series  formed  a  most  serious  body  of  evi- 
dence against  the  admission  of  aneurism.  In  both  cases,  the 
pulsation  disappeared  with  the  absorption  of  the  fluid,  and  the 
return  of  the  heart  to  its  natural  position :  death  arose  from 
independent  causes.  In  these  cases  the  pulsatile  character  was 
already  present  when  I  first  saw  them  :  the  diagnosis  would  be 
easier,  if  impulsive  action  of  the  kind  made  its  appearance 
in  a  case  of  empyema  whUe  under  observation ;  the  sudden 
occurrence  and  great  amount  of  the  phenomenon,  unattended 
with  any  of  the  ordinary  evidences  of  aneurism,  would  guard 
the  physician  against  error. 

Pulsation  conveyed  to  empyema,  and  simulating  aneurism  by 
its  force  and  heaving  character,  seems  to  be  merely  an  excess  of 
that  slight  fluctuation  movement  in  the  fluid  which  is  not  very 
uncommon  in  ordinary  cases. 

with  the  description  in  the  text.  In  Mr.  Kcmpc's  very  interesting  case  the 
pulsation  was  perceptible  oven  at  the  upper  two-thirds  of  the  left  back,  as  well 
as  below  the  clavicle. 
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Pleurisy  connected  with  Mammary  Cancer. 

730.  Among  the  most  frequent  secondary  morbid  states,  in 
cases  of  cancer  of  the  female  breast,  stands  pleurisy, — with 
or  without  cancerous  patches  under  the  pleura.  Where  sub- 
pleural  cancer  is  not  present  to  act  as  a  direct  irritant  of  the 
serous  sac,  it  is  probable  the  subinflammatory  action,  on  the 
confines  of  the  diseased  gland,  travels  through  the  intervening 
tissues  to  that  membrane.  The  frequency  with  which,  in  cases 
of  extirpation  of  the  diseased  breast,  pleurisy  on  the  implicated 
side  proves  the  immediate  cause  of  death  lends  support  to 
this  view. 

HTDROTHORAX. 

731.  Hydro  thorax,  dropsy  of  the  pleura  or  accumulation  of 
serous  fluid  without  inflammation-products,  occurs  actively, 
passively,  or  mechanically.  Of  the  former  kiud  is  the  true 
hydrothorax,  occasionally  putting  the  close  to  existence  in 
cancer  of  the  mamma,  and  also  occurring,  instead  of  actual 
pleurisy,  in  some  cases  of  Bright's  disease  :  on  the  whole,  this 
variety  is  very  rare.  In  the  great  majority  of  cases,  hydro- 
thorax  is  passive  or  mechanical,  occurs  as  a  part  of  general 
dropsy,  or  is  produced  by  obstructed  circulation  through 
the  lungs  and  heart, — especially  the  right  side  and  tricuspid 
orifice. 

732.  In  hydrothorax  the  pain  and  "stitch"  of  pleurisy  are 
wanting,  and  there  is  no  tenderness  under  pressure.  There  is 
less  cough,  and  may  actually  be  none.  But  the  mechanical 
effects  of  hydrothorax  are  commonly  more  serious  than  those 
of  pleuritic  effusion,  for  the  simple  reasons,  that  hydrothorax 
is  generally  double,  and  sequential  to  more  or  less  serious 
organic  disease,  already  disturbing  the  respiration  and  circula- 
tion,— pleurisy,  on  the  contrary,  generally  single  and  primary. 
Hence  the  dyspnoea  may  be  excessive,  with  constant  ortliopua?a, 
and  extreme  lividity  of  the  face,  anxious  countenance,  clammy 
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perspirations,  and  coolness  of  tlie  expired  air.  If  the  patient 
can  lie  down,  he  does  so  on  the  back,  with  slight  inclination 
now  to  one  side,  now  to  the  other. 

733.  The  physical  signs  agree  in  some,  disagree  in  other 
points,  with  those  of  pleuiisy.  Dulness  under  percussion, 
moveable  in  area,  with  the  changed  posture  of  the  patient ; 
distant,  weak,  or  suppressed  respiration ;  bronchophony,  occa- 
sionally segophony  or  deiiciency  of  resonance;  total  loss  of 
vocal  fremitus,  and  occasionally  peripheric  fluctuation,  are 
common  to  the  two  afi'ections.  But  in  hydrothorax  there  is  no 
friction-sound  or  fremitus,  and  both  sides  are  commonly  affected, 
while  in  pleurisy  one  only  generally  suffers.  Dilatation  of  the 
side  and  flattening  of  the  intercostal  spaces  may  exist  in  both 
diseases,  but  relatively  reach  a  higher  point  in  the  inflammation 
than  in  the  dropsy.  The  heart  and  mediastinum  are  but  little 
displaced  sideways  in  hydrothorax,  because  the  disease  is  generally 
double ;  the  diaphragm  may  be  very  considerably  depressed, 

734.  If  the  dropsy  be  of  the  irritative  kind,  moderate  cupping 
is  beneficial,  unless  some  distinct  contra-indication  exist ;  under 
all  circumstances,  dry  cupping  is  advisable.  If  there  be  no 
marked  oedema  of  the  walls,  the  chest  should  be  blistered. 
Painting  the  surface  with  caustic  iodine,  or  ioduretted  frictions, 
sometimes  obviously  promote  absorption.  The  internal  remedies 
are  dim-etics  and  purgatives. 

Inasmuch  as  hydrothorax  is  commonly  either,  a  local  mani- 
festation of  a  diathetic  disease,  or  the  effect  of  irremediable 
mechanical  mischief  in  the  heart,  little,  as  a  rule,  can  be  expected 
from  paracentesis, — at  least  in  the  way  of  permanent  cure. 
But  great  temporary  relief,  and  even  prolongation  of  life,  may 
be  secured  in  urgent  cases  by  the  operation  ;  and  where  asphyxia 
is  threatened  by  double  hydrothorax,  it  appears  to  me  that 
puncture  should  at  once  be  had  recourse  to. 
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PNEUMOTHORAX  AND  HTDROPNEUMOTHOBAX. 

735.  By  pneumothorax  is  understood  accumulation  of 
gaseous  fluid  in  the  pleura :  the  various  modes  of  its  pro- 
duction, real  and  alleged,  may  be  classified  as  follows  : 

I.  No  communication  existing  between  pleura  and  external  air. 

(1)  Gangrene  of  pleura  ;  (2)  Chemical  decomposition  of  pleural  fluid; 
(3)  Air  replacing  sero-purulent  fluid,  suddenly  absorbed;  (4)  Secretioit 
by  pleura. 

JT.  Commwiication  between  plewa  and  alimentary  canal. 

(5)  Rupture  of  oesophagus  into  pleura. 

III.  Communication  with  atmosphere  through  opening  in  chest-wall. 

(6)  Penetrating  wounds  of  thorax. 

IV.  Communication  between  pleural  sac  and  bronchi. 

a.  Ti'aumatic: — (7)  Tearing  of  lung-surface  by  broken  ribs;  (8)  Viole"  _ 
contusion  of  chest,  tearing  lung  without  costal  fracture. 

6.  Perforation,  from  disease  opening  the  pulmonary  pleura  from  within 
outwards,  or  centrifugal : — (9)  Tubercle;  (10)  Gangrene;  (11)  Diffuse 
Pulmonary  apoplexy  ;  (12)  Hydatids  ;  (13)  Cancer;  (14)  Emphysema; 
(IS)  Abscess  ;  (16)  Rupture  in  pertussis  ;  (17)  Excavated  bronchial 
glands  opening  into  the  pleura  and  bronchi. 

c.  Perforation,  from  disease  opening  the  pulmonary  pleura  from  without 
inwards,  or  centnpetal : — (18)  Empyema  ;  (19)  Parietal  abscess. 

736.  As  concerns  Class  I.:  Gangrene  of  the  pleura  and 
decomposition  of  solid  or  fluid  materials  within  its  cavity,  act 
in  excessively  rare  instances,  as  the  causes  of  non-perforative 
pneumothorax.  It  seems  admissible,  too,  as  a  bare  possibility, 
that,  in  those  very  exceptional  cases  of  pneumonia,  where 
true  tympanitic  resonance  exists  directly  over  the  hepatised 
parts,  that  resonance  may  be  caused  by  air  secreted  by  the 
pleura  [141-143].  Of  any  other  kinds  of  simple  pneumothorax 
I  know  nothing  clinically  ;  nor  have  I  ever  seen  a  case  justifying 
belief  in  the  real  existence  of  general  idiopathic  pneumothorax.  • 

*  It  has  been  too  much  the  habit  to  pronounce  pneumothorax  idiopathic, 
whenever  a  superficial  examination  of  the  surface  of  the  lung  fails  to  detect  an 
opening  in  the  pleura.  A  crease  in  the  substance  of  the  organ,  or  a  patch  of 
exudation-matter  will  effectually  conceal  even  a  good-sized  opening  from  view. 
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It  has  been  taught  on  the  evidence  of  a  case  recorded  by 
Itard,  that  absorption  of  purulent  matter  may  directly  entail 
exhalation  of  air  by  the  serous  membrane.  An  old  sutferer 
from  empyema  died  with  little  pus  and  much  gas  (the  latter, 
judging  from  the  signs,  of  about  three  weeks'  duration)  in 
the  pleura.  The  gas  was  of  excessive  fcetor,  not  however, 
it  is  held,  from  primary  decomposition  of  the  pus,  but  from 
chemical  changes  induced  in  healthy  pus  by  gas  originally  odor- 
less :  this  explanation  is  purely  hypothetical. 

737.  Examples  of  Class  II.  are  infinitely  rare ;  and  Class  III. 
belongs  altogether  to  surgical  practice.  Pneumothorax,  de- 
pending on  internal  disease,  is  in  the  vast  majority  of  cases 
produced  by  perforative  diseases  of  the  lung,  faUing  under 
Class  IV., — and  probably  in  90  per  cent,  of  instances  of 
pulmonary  perforation  the  affection  causing  it  is  tuberculous. 
It  is  true  that  of  147  recorded  cases  of  pneumothorax,  collected 
by  M.  Saussier,  eighty-one  only  were  phthisical.  But  tuberculous 
perforation  is  an  every-day  affair,  which  passes  unnoticed ; 
perforations  from  gangrene,  vesicular  emphysema,  hydatids, 
pidmonary  apoplexy,  abscess,  and  other  very  rare  causes,  are 
greedily  caught  hold  of,  and  registered.  The  number  of  the 
latter  published,  consequently,  gradually  swells  out  of  proportion 
with  their  real  frequency. 

738.  Of  eighty-four  cases  of  tuberculous  perforation,  seventy- 
four  collected  from  various  authors,  ten  observed  by  myself, 
fifty-five  were  examples  of  the  occurrence  on  the  left,  twenty- 
nine  on  the  right,  side.  The  pleura  commonly  gives  way 
postero-laterally  in  the  area  comprised  between  the  third  and 
sixth  ribs.  Perforation  may  occur  at  all  periods  of  tuberculous 
disease, — and  often  depends  on  fresh  deposition  directly  beneath 
the  serous  membrane  :  M.  Louis  records  a  case,  where  the 

The  only  trustworthy  test  is  afforded  by  insufflation  of  the  lung  from  the  main 
hronclius  under  water.  And  supposing  tiiis  test  fails,  it  simply  proves  the 
absence  of  existing  free  perforation  ;  such  perforation  may  have  existed,  and 
have  been  closed  up  completely  iu  a  few  days. 
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membrane  gave  way  ia  a  fortnight  after  the  first  appearance 
of  phthisical  symptoms. 

739.  The  quantity  of  gas  and  fluid  varies  greatly;  it  may 
be  immense.  In  the  case,  frequently  referred  to  further  on, 
119  cubic  inches  of  gas  and  214  cubic  inches  of  sero-pus  were 
collected ;  the  amount  of  tlie  former  was  sufficient  to  float 
the  body  in  a  bath,  with  the  affected  half  of  the  thorax  raised 
out  of  the  water. 

740.  In  perforative  hydropneumothorax  the  composition  of 
the  gas  accords  very  closely  with  that  of  expired  air.  How 
comes  this,  seeing  that  the  air  enters  the  pleural  sac  in 
inspiration  ?  The  serous  membrane,  it  has  been  suggested, 
acts,  as  lung  would,  on  the  air  entering  its  cavity, — a  most 
palpable  error.  In  point  of  fact  the  pleural  air  though,  physi- 
cally speaking,  inspired,  is,  chemically  speaking,  expired, 
inasmuch  as  it  has  passed  through  the  lung.  Besides,  in  virtue 
of  the  law  of  diffusion  of  gases,  the  gas  in  the  pleura  must  be 
of  the  same  composition  as  that  in  the  adjoining  lung. 

741.  Trom  what  has  been  said  on  the  rarity  of  various  forms 
of  pneumothorax  it  follows  that,  in  actual  practice,  the 
invasion-symptoms  of  pneumothorax,  are  equivalent,  provided 
we  exclude  traumatic  cases,  to  those  of  perforation  of  the 
pulmonary  pleura.  And  these  symptoms  are,  first,  sudden 
sharp  pain  in  the  side,  often  of  agonising,  overwhelming  severity; 
secondly,  a  sensation  of  rupture  of  tissue  within  the  chest, 
followed  by  a  feeling  as  if  fluid  trickled  or  poured  down  the 
side ;  and,  thirdly,  intense  dyspnoea.  If  these  three  symptoms 
suddenly  and  unmistakeably  appear  in  a  phthisical  person,  the 
diagnosis  of  perforation  would  rarely  be  at  fault;  but  the  second 
is  often  wanting ;  and  I  have  known  perforation  occur,  as 
proved  by  physical  signs  and  inspection  after  death,  witliout 
any  one  of  the  three  announcing  its  occurrence.  The  physical 
signs  are  the  only  unfailing  evidence.  After  a  time,  the  sensa- 
tion of  dyspnoea  may  wear  off ;  I  have  found  a  man's  respira- 
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tions  fifty-two  in  the  minute  Avithout  his  feeling  any  of  the 
sufferings  of  difficult  breathing.* 

742.  Air  effused  into  the  pleura  acts  as  an  irritant  on  the 
pleural  surface ;  fluid  is  produced,  and  the  compound  state  of 
hydropneumothorax  established.  Pluid  is  often  demonstrably 
present  within  twenty-four  hours  after  perforation ;  and  pro- 
bably begins  to  be  formed  almost  immediately.  The  patient 
lies  in  various  postures,  but  most  commonly  and  steadily  on  the 
back,  inclining  to  the  sound  side,  with  the  head  more  or  less 
raised ;  orthopnoea  also  occasionally  exists  at  the  moment  of, 
and  for  a  variable  time,  after  perforation  :  all  this  may  change, 
when  effusion  of  fluid  takes  place.  The  pulse  is  excessively 
frequent ;  but  the  respiration  relatively  more  so  :  I  have  known 
the  ratio  perverted  into  one  of  2-3  to  1.  The  countenance  is 
pinched,  anxious,  and  imploring;  the  lips,  cheeks,  and  face 
generally  more  or  less  livid ;  the  sleep  consists  of  fitful  dozes  at 
rare  intervals ;  the  skin  is  moist,  sometimes  bathed  in  cool 
clammy  perspiration.  The  voice  habitually  loses  strength 
greatly,  and  almost  complete  aphonia  has  sometimes  been 
observed.  CEdema  of  the  affected  side  of  the  thorax  is,  at  the 
least,  very  rare,  before  pneumothorax  has  been  accompanied, 
and  this  for  some  time,  with  pleuritic  effusion. 

743.  The  prognosis  of  perforative  pneumothorax  is  very 
difficult  to  establish  at  the  time  of  its  occurrence.  It  may 
prove  fatal  within  twelve  hours,  a  few  days,  or  a  week  or  two, — 
or  the  patient  may  completely  recover  from  its  immediate  effects. 
The  clue  to  these  differences  is  by  no  means  easily  found  ;  for, 

*  Plytnpton,  Clin,  Lect.  loc.  cit.,  p.  675.  I  ■well  remember,  too,  an 
cx-dragoon,  originally  of  athletic  form,  in  the  third  stage  of  phthisis,  as  an 
out-patient  of  the  Consumption  Hospital,  coming  to  nic  one  day  with  some- 
what of  a  more  axious  facies  than  usual,  and  complaining  of  a  slight  pain 
below  the  right  nipple  of  some  hours'  duration.  He  had  walked  without 
difficulty  upwards  of  a  mile  to  the  hospital,  and  yet  the  right  chest  was  so  full 
of  air  as  to  have  pushed  the  heart  to  the  left  axilla  :  all  the  signs  of  perforative 
pneumothorax  were  perfectly  developed,  and  death  occurred  within  a  fortnight 
from  the  consequent  pleurisy. 
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although  in  some  cases  the  slight  amount  of  previous  pleural 
adhesions  (a  state  permitting  great  accumulation  of  air)  and 
considerable  advancement,  locally  and  constitutionally,  of  the 
disease  causing  perforation,  appear  to  account  plausibly  for  a 
rapidly  fatal  issue,  death  has  been  of  tardy  occurrence  in  some 
cases  of  the  sort,  and  rapidly  ensued,  where  the  attendant 
circumstances  were  precisely  the  converse.  Nor  does  an 
examination  of  the  state  of  the  non-perforated  lung  aid  very 
materially  in  settling  the  question ;  for,  if,  while  in  the  main 
tolerably  healthy,  peripheral  tubercles  even  to  a  small  amount 
are  lodged  immediately  beneath  the  pleura,  that  membrane 
may  give  way  at  any  moment,  and  immediate  death  ensue; 
whereas  experience  proves  that  in  some  cases  of  prolongation  of 
life  after  the  perforation  of  one  lung,  the  other  has  been  the 
seat  of  numerous  deep-seated  cavities. 

When  the  occurrence  is  not  fatal  at  once,  the  perforation  may 
either  undergo  closure  by  lymph,  or  remain  pervious.  I  have 
seen  two  cases  of  the  former  kind,  in  which  all  signs  of  air  and 
fluid  in  the  pleura  had  disappeared  in  the  course  of  two  months 
after  the  perforation :  here  the  cure  was  absolute.  Even  when 
the  opening  remains  pervious,  the  compound  disease  is  not 
necessarily  fatal.  Laennec  refers  to  a  phthisical  case  where  the 
signs  of  fistulous  hydi'opneumothorax  continued  at  the  end  of 
six  years ;  and  instances  have  now  been  collected  in  some 
numbers  in  this  country  and  abroad,  positively  proving  that  not 
only  may  life  be  prolonged,  but  excellent  health  enjoyed,  while 
succussion-sound  is  well  audible  in  the  side :  still  such  cases  are 
completely  exceptional. 

744.  The  physical  signs  of  pneumothorax  are  very  significant. 
The  chest-motions  suifer  more  or  less  extensively  in  freedom ; 
they  may  be  absolutely  null  at  the  lower  part  of  the  aflected 
side :  where  there  is  any  play,  the  intercostal  spaces  deepen 
during  inspiration  greatly.  The  vocal  fremitus  is  weakened  or 
annulled ;  the  width  of  the  side  increased  to  the  eye  and  to 
measure ;  the  interspaces  widened,  and  even  bulged  outwards, 
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inferioily,  may  be  natural  superiorly.  The  percussion-sound, 
increased  in  clearness,  acquires  tympanitic  quality,  retaining  this 
until  the  accumulation  of  air  becomes  excessive  [140],  Local 
pneumothorax,  at  least  in  front  of  the  trachea  and  large  bronchi, 
may  give  an  ampboric  note.  If  the  quantity  of  air  be  mode- 
rate, the  respiration  is  of  distant,  weak  type, — if  considerable, 
absolutely  suppressed.  The  conditions  of  vocal  resonance  vary  ;. 
there  may  be  mere  nullity  of  sound ;  in  some  cases,  the 
resonance  is  loud  and  diffused ;  and  possibly  it  may  be  some- 
times accompanied  with  metallic  echo.  The  heart's  sounds  are, 
as  a  rale,  obscurely  transmitted  through  the  air  in  the  chest. 
The  mediastinum,  heart,  and  diaphragm  are  more  or  less  dis- 
placed, and  the  clearness  of  percussion  may  extend  considerably 
beyond  the  middle  line. 

745.  In  cases  of  simple  hydro-pneumothorax  the  signs  are  a 
combination  of  those  of  pleuritic  effusion  and  of  pneumo- 
thorax,— the  former  at  the  lower,  the  latter  at  tbe  upper,  part 
of  the  side. 

746.  When  hydropneumothorax  coexists,  as  is  the  rule,  with 
perforation  of  the  lung,  fluctuation  may  be  felt  both  by  patient 
and  observer,  when  the  chest  is  abruptly  shaken  ;  peripheric 
fluctuation  exists  to  its  maximum  amount  ;*  while  Hippocratic 
succussion-sound,  with  its  metallic  ringing  splash,  readily  pro- 
duced one  day,  may  be  absent  the  next :  these  three  signs  may 
exist,  although  closure  of  the  perforation  has  taken  place.  The 
dull  sound  of  fluid,  and  the  tympanitic  resonance  of  air,  are 
found,  according  to  the  posture  of  patients,  the  former  inferiorly, 
the  latter  superiorly  :  but  the  exact  sites  of  both  may  be 
variously  changed  (unless  adhesion,  which  is  rare  in  well  marked 
cases,  interfere)  by  altering  that  posture.  Between  the  area?  of 
tympanitic  air-resonance  and  the  dull  sound  of  the  fluid  q 
narrow  space  may  exist  funiishing  an  amphoric  note.f  The 
respiration  is  amphoric,  with  or  without  metallic  echo  or 


*  Plimpton's  case,  loc.  cit, 


+  Ibid, 
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tinkling;  and  the  cough  and  vocal  resonance  are  similarly 
echoed :  the  amphoric  quality  is  most  obvious,  the  nearer  the 
perforation  auscultation  is  performed,  Tiie  phenomena  of 
displacement  of  organs  are  carried  to  the  highest  possible  point. 
The  heart's  sounds  are  commonly  weakened  in  their  passage 
across  the  distended  pleura ;  but  tliey  are  sometimes  echoed 
within  it.  ■  The  respiration-sounds  in  some  cases,  when  the 
fistula  is  entirely  open,  amphoric  at  one  time,  are  simply  weak 
and  distant  or  actually  suppressed  at  another;  under  these 
circumstances  a  peculiar  inspiratory  sibilus  is  sometimes  heard  aU 
over  the  side,  and  probably  depends  on  escape  of  air  through 
the  chink  in  the  lung.*  The  chosen  posture  may  be  on  the 
diseased  side ;  but  the  same  patient  will  change  his  mode  of 
lying  frequently.    Orthopnoca  is  not  common. 

747.  The  treatment  of  perforative  tuberculous  pneumothorax 
is  palliative.  In  cases  of  severe  suffei-ing,  if  the  patient  be  seen 
immediately,  or  shortly  after,  the  pleura  has  given  way,  while 
his  agony,  both  of  pain  and  dyspnoea,  exists  in  all  the  intense- 
ness  of  novelty,  bleeding  suggests  itself  as  a  means  of  rehef. 
The  quantity  of  oxygenating  surface  has  been  suddenly  reduced, 
and  the  sudden  disparity  between  that  sui-face  and  the  mass  of 
the  blood  might,  or  would,  I  think,  be  somewhat  lessened  by 
diminishing  the  quantity  of  the  latter.  Whether  this  be  the 
explanation  or  not,  venesection  does  give  very  notable  relief, 
and  renders  subsequent  inflammation  of  the  pleura  less  violent. 
It  should  then  be  had  recourse  to,  where  the  patient's  strength 
has  not  been  materially  impaired  by  the  previous  disease.  In 
doubtful  cases,  moderate  cupping  of  the  side  may  be  sub- 
stituted,— or  if  the  efl^ects  of  even  this  mode  of  depletion  be 
feared,  general  dry  cupping  of  the  chest.  It  is  singular  what 
relief,  both  of  pain  and  dyspnoea,  is  sometimes  aff"orded  by  the 
latter  process.  Eepeated  flying  blisters  to  the  side  are  also 
most  valuable  agents.    The  bowels  must  be  kept  moderately 


*  Plimpton's  case,  loc.  ciu 


TREATSIENT. 


407 


open,  perspirable  action  of  the  skin  promoted,  the  strength 
maintained  by  nutritious  animal  jellies  and  broths,  or  by  meat, 
it'  the  patient's  digestive  powers  be  not  enfeebled. :  while  intlam- 
inatory  symptoms  are  controlled,  as  they  arise. 

Various  anti-spasmodics  are  useful  in  mitigating  the  dyspncES, 
— lobelia  intlata,  cannabis  indica,  belladonna,  stramonium, 
aconite,  and  above  all,  opium.  I  have  seen  musk,  in  doses  of 
live  grains,  afford  great  relief. 

748.  In  tubei'culous  pneumothorax,  paracentesis  can  only  be 
regarded  as  palliative,  and,  what  is  worse,  temporarily  palliative. 
Still,  as  the  operation  does  not  obviously  place  the  patient  in  any 
way  in  a  worse  position  than  he  had  been  before,  and  as  it  often 
gives  new  existence  for  awhile,  there  can  be  no  objection  to  its 
employment,  and  to  its  repetition,  when  physical  signs  show 
that  the  mediastinum  and  the  non-affected  lung  are  seriously 
encroached  upon. 

It  is  difficult  to  lay  down  a  rule  for  other  varieties  of  per- 
forative pneumothorax  ;  recorded  cases  are  deficient  in  detail  for 
our  guidance,  and  to  me  it  appears  that  where  recovery  has 
ensued,  it  would  have  occuiTed  without  the  operation.  If 
pneumothorax  were  suddenly  produced  in  a  fit  of  violent  cough- 
ing, as  in  hooping-cough,  and  the  patient  had  previously 
exhibited  no  evidence  of  organic  disease  of  the  lung,  I  should 
hold  it  advisable,  especially  if  the  symptoms  were  lu'gent,  to 
puncture  the  thorax. 

SECTION  v.— THE  PULMONAEY  PAEENCHYMA. 

NEUROSES. 

749.  The  pulmonary  tissue  is  highly  endowed  with  a  special 
sensibility,  as  proved  by  the  exquisitely  painful  sensation  pro- 
duced by  want  of  air.  Here  is  one  of  the  chief  sources  of 
suffering  in  all  forms  of  dyspnoea. 

750.  On  the  other  hand  the  parenchyma  of  the  lung  is,  not 
only,  under   ordinary   circumstances,  feebly  provided  with 
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common  sensibility,  but  even  in  the  state  of  inflammation  is 
very  rarely  the  seat  of  pain,  at  least  of  pain  demonstrably 
referrible  to  itself.  Still,  pain  has  occasionally  been  noticed  in 
central  pneumonia,  where  the  pleura  had  wholly  escaped  ;  and 
various  anomalous,  and  more  or  less  painful,  sensations  felt  by 
phthisical  patients,  deeply  within  the  chest,  apparently  originate 
within  the  pulmonary  texture.  Certain  morbid  processes  in  the 
parenchyma  appear  then  to  irritate  the  branches  of  the  pulmo- 
nary nerves. 

751.  The  only  physical  condition  I  have  ever  succeeded  in 
connecting  with  these  painful  sensations,  and  this  only  in  cases 
of  phthisis,  is  jerking  rhythm  of  the  respiration.  The  quality 
of  the  breathing-sounds  also  may  probably  be  roughened  by 
their  existence, 

752.  These  sensations  are  either  greatly  relieved  or  altoge- 
ther removed  by  counter-irritation,  and  emollient  and  anodj'ne 
inhalation.  They  are  not  so  directly,  as  might  be  expected, 
modified  by  anodynes  taken  internally. 

ACUTE  PNEUMONIA. 

753.  Acute  inflammation  of  the  pulmonary  tissue,  or 
pneumonia,  is  habitually  divided  into  three  anatomical  stages, — 
those  of  engorgement,  of  red  hepatisation,  and  of  gray,  or 
suppurative,  hepatisation. 

754.  In  the  stage  of  engorgement,  the  external  surface  of  the 
afifected  parts  is  of  livid  or  violet  colour,  or  mottled  with  both 
tints  and  with  dull  red ;  the  weight  of  the  organ  is  increased,* 
its  elasticity  diminished ;  it  retains  marks  of  pressure  like  an 
cedematous  lung ;  and  crepitates  imperfectly.  On  section 
reddish  spumous  serosity  escapes  in  greater  or  less  quantity ; 

*  The  wciglit  assigned  to  liealthy  lungs  in  books  of  anatomy  is  decidedly 
above  the  reality,  in  consequence  of  the  measurements  being  habitually  made 
from  organs  more  or  less  congested  in  articido  mortis.  Lungs  really  normal 
in  all  respects  weigh  scarcely  ten  ounces.  Tuck,  U.  C.  H.,  Females,  vol,  ix. 
p.  67,  ajtatis  52, — the  right  lung  weighed  nine  ounces. 
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the  spongy  chai-acter  of  lung  is  still  to  be  recognised  ;  the  con- 
sistence is  diminished.  The  permeability  to  air  is  lessened, 
not  destroyed ;  the  tissue  floats  in  water,  even  after  forcible 
pressure  with  the  fingers. 

755.  In  the  second  stage  the  section  of  the  inflamed  part 
presents  a  rude  resemblance  to  the  liver,  hence  the  name  of  red 
hepatisation.  The  outer  surface  is  commonly  redder,  less  livid, 
than  previously  ;  the  specific  gravity  and  absolute  weight  are 
more  or  less  increased,  the  tissue  rapidly  sinking  in  water ;  all 
natural  elasticity  is  gone ;  the  texture  quasi-solid.  On  section 
the  surface  proves  generally  of  red  tone,  not  uniformly  red,  but 
mottled,  or,  as  it  were,  veined  ;  a  variegated  character  increased 
by  the  diflerent  hues  of  the  bronchi,  vessels,  black  pulmonary 
natter  and  cellular  septa.  Maid  escapes  on  pressure,  but  in 
less  quantity  than  before  ;  it  is  thicker,  more  bloody,  and  more 
or  less  completely  akless.  The  surface  looks  smooth,  planiform, 
or  beset  with  a  multitude  of  red,  gi-anular-looking  eminences, 
particularly  obvious  if  the  texture  be  torn,  and  evidently 
depending  on  repletion  of  the  air-vesicles  with  exudation.  The 
absolute  volume  of  the  organ  increases ;  hence  it  encroaches 
on  the  mediastinum,  enlarges  the  side  and  takes  the  impress  of 
the  ribs.  Its  weight  may  increase  to  six  or  eight  times  the 
natural  amount. 

In  new-born  infants  the  granular  aspect  is  quite  wanting, 
'■veu  when  the  tissue  is  torn  ;  in  advanced  age  granulation  on  a 
large  scale,  with  empty  spaces  interspersed  through  the  lung, 
occasionally  presents  itself. 

756.  There  is  a  variety  of  this  stage  in  which  the  inflamed 
tissue  of  vinous  red,  or  livid  tint,  heavy,  impermeable,  con- 
taining very  little  fluid  and  no  air,  with  a  uniform  smooth 
uon-granular  section,  proves  really  firm  and  resistant ;  this 
state  is  known  as  carnification.  I  have  only  seen  it  where  the 
lung  appeared,  previous  to  inflammation,  to  have  undergone 
condensation  by  pressure. 

757.  Tlie  inflamed  lung  is  sometimes  peculiarly  soft,  almost 
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pulpy,  breaking  down  under  the  slightest  pressure,  and  gorged  | 
with   thickish    claret-coloured   non-aerated   fluid ; — so-called  ' 
splenisation.    Its  peculiarities  seem  to  depend  on  the  state  of 
the  blood  ;  it  is  most  common  in  persons  worn  down  by  pre- 
vious old-standing  disease. 

758.  In  the  stage  of  interstitial  suppuration  several  of  the 
properties  of  red  hepatisation  remain :  dense,  heavy,  enlarged, 
impermeable,  sinking  in  water,  and  of  even  greater  friability, 
the  tissue  is  however  more  or  less  completely  changed  in  colour. 
The  general  tinge  becomes  yellowish  or  yellowish-gray, — 
sometimes  granite-like  from  the  black  matter  of  the  lung. 

759.  Dr.  Stokes  contends  that  a  stage  of  pneumonia  prior 
to  that  of  engorgement  exists, — distinguished  by  dryness  and 
bright  vermilion  colour,  and  constituted  by  intense  arterial 
injection.  Skoda  denies  this,  and  with  Eokitansky  looks  on 
the  colour  in  question  as  the  product  of  anaemia. 

My  opinion  coincides  with  that  of  Dr.  Stokes.  The  vivid 
arterial  tint  in  question  is  seen  to  perfection  in  rapidly  fatal 
cases  of  acute  miliary  tuberculisation,  in  persons  presenting 
none  of  the  acknowledged  characters  of  anaemia,  but  many  of 
those  of  pneumonic  irritation.  Besides  it  may  exist  in  one  lung 
and  be  absent  in  the  other.  (Knowles,  U.  C.  H.,  vol.  x.,  p.  175.) 

7 60.  During  the  stages  of  arterial  injection  and  engorgement, 
the  blood-vessels  are  alone  implicated.  In  that  of  red  hepatisa- 
tion the  capillaries  yield  theii"  contents, — plasma,  water  and  red 
disks, — to  the  tissue  around.  Cell-formation  occurs  both  within 
and  between  the  air-vesicles ;  fibrinous  casts  of  the  vesicles  and 
ultimate  tubes  are  also  discoverable.  In  the  third  stage  true 
pus-cells  abound  in  some  cases  ;  are  rare  in  others  ;  and  in  yet 
others  cannot  be  found,  exudation-cells  being  alone  visible. 
The  naked-eye  appearances  of  suppuration  are  consequently 
sometimes  simulated  by  liquified  exudation-matter. 

761.  Abscesses,  varying  in  size  from  that  of  a  nut  to  that  of 
the  clenched  hand,  one  or  more  in  number,  sometimes  form  in 
a  hepatised  part ;  commonly  seated  near  the  pleura,  they  may 
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lerforate  this  membrane  and  produce  pneumothorax.  The 
t-avity  "of  suck  abscesses  is  irregular,  traversed  by  bronchi, 
vessels  and  fragments  of  tissue ;  the  walls  are  formed  of 
pulmonary  substance,  either  bare,  or  lined  with  a  pyogenic 
membrane,  which  sometimes  forms  with  great  rapidity,  certainly 
in  the  course  of  six  days.  Minute  sloughs  may  form 
secondarily  ou  the  walls.  The  pyogenic  membrane  may  become 
pseudo-mucous,  and  the  cavity  fall  into  a  quiescent  state  sympto- 
matically  ;  or  actual  cicatrisation  may  occur. 

Amid  the  contents  of  pulmonary  abscess,  essentially  composed 
either  of  laudable  or  sanious  pus,  fragmeuts  of  parenchyma  are 
occasionally  discernible. 

Abscess  is  more  common  towards  the  apex  of  the  lung  than 
Isewhere  ;  advanced  age  seems  favourable  to  its  occm-rence. 

762.  The  inter-lobular  and  inter-lobar  cellular-tissue  may 
inflame  and  suppurate;*  or,  as  shown  by  Dr.  Stokes, f  the 
pleura  may  be  dissected  from  the  lung  by  suppuration. 

Physical  Signs. 

763.  The  physical  signs  of  acute  pneumonia  vary  wdth  the 
amount  of  consolidation,  and  the  nature  of  the  secretion  into 
the  cells, — hence  with  the  various  stages  of  the  disease. 

764.  Are  there  any  special  signs  of  the  stage  of  arterial  injec- 
tion ?  It  would  be  difficult  to  prove  the  affirmative  positively  : 
but  previously  to  the  occurrence  of  crepitant  rhonchus,  it  is 
i^ertaiu  the  following  conditions  may  sometimes  be  detected. 
The  breathing-souuds  reach  the  ear  harsher,  rougher,  and  of 
higher  pitch  than  natm'al  from  the  affected  part,  provided  this  be 
near  the  surface ;  if  the  affected  structure  be  deep-seated,  on  the 
ontrary,  exaggerated  respiration,  from  the  intervening  healthy 

tissue,  is  heard  :  the  percussion-sound  is  unchanged.  I  have 
now  seen  a  fair  number  of  cases  in  which  such  exaggerated 

*  Carswell's  Dravvincrs,  U.  C.  Museum,  No.  57,  C.  b.  573. 
•f*  Dublin  Journal,  1833. 

T  2 


412 


ACUTE  PNEUMONIA. 


respiration,  coupled  with  febrile  excitement,  and  slight  pain 
in  the  side,  were  the  earliest  indications  of  a  central  pneu- 
monia, eventually  travelling  to  the  surface.  But  this  is  not 
always  so  :  M.  Grisolle  holds  that  "  in  the  great  majority 
of  cases,  if  not  in  all,  weakness  of  respiration,  often  attended 
with  loss  of  purity  and  of  softness,"  marks  the  outset  of  the 
disease.  The  same  writer  states  that  he  has,  in  a  large 
proportion  of  cases,  found  weak  respiration,  in  the  neighbour- 
hood of  already  hepatised  lung,  the  precursor  of  signs  of 
consolidation  :  this  latter  statement  I  can  confinn  ;  in  some  such 
instances  no  crepitation  can  be  caught  from  day  to  day,  while  the 
spread  of  the  disease  is  indicated  by  percussion-dulness  and 
bronchial  breathing. 

It  would  appear,  then,  a  disturbed  state  of  respiration,  not 
always  of  the  same  type,  and  hence  without  precise  signification, 
is  the  only  condition  referrible  to  this  stage. 

765.  In  the  engorgement-stage,  the  movements  of  expansion 
and  of  elevation  are,  if  pleuritic  pain  be  present,  somewhat 
restrained:  the  vocal  fremitus  maintains  its  natural  standard; 
the  percussion-sound  is  more  or  less  dull,  according  to  the 
amount  of  engorgement ;  the  respiratory  murmurs  are  weak, 
suppressed,  or  masked  by  rhonchus  in  the  affected  parts  and 
their  immediate  confines,  exaggerated  in  those  at  some  distance 
from  them  and  in  the  opposite  lung ;  the  vocal  resonance  is 
somewhat  intensified,  and  slightly  sniffling  in  quality. 

In  the  great  majority  of  cases,  watched  from  the  outset 
crepitant  rhonchus  is  more  or  less  extensively  heard  during  this 
stage ;  but,  in  hospital  practice  especially,  the  period  of  its 
existence  has  often  passed  when  the  patient  is  first  seen. 
There  are  instances,  too,  in  which,  though  the  pneumonia  be 
developed  under  observation,  no  crepitation  occurs :  here  the 
intra-parenchymatous  exudation  seems  to  be  thrown  out  so  i 
rapidly,  as  to  arrest  all  breathing  action  in  the  actually  inflamed  I 
part,  ah  initio.  And  in  a  word,  the  diagnosis  of  pneumonia  must  I 
often  be  made  without  the  help  of  true  crepitant  rhonchus.  | 
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766.  AVlietlier  in  the  stage  of  red  hepatisation,  pneumonia, 
unattended  with  pleurisy,  produces  general  expansion  of  the 
^ide,  has  been  a  theme  of  constant  dispute.     M.  Woillez, 
naintaining  the  negative,  justifies  his  opinion  by  a  reference  to 
the  physical  relations  of  the  lung  to  its  containing  cavity, 
corroborated  by  the  results  of  direct  mensuration  in  two  cases  ; 
ill  neither  of  these  instances  was  the  least  degree  of  expansion 
ietected.    M.  GrisoUe  obtained  similar  results  from  circular 
lud  antero-posterior  admeasurement  in  four  cases ;  nevertheless, 
he  believes,  upon  the  evidence  of  two  others,  that  the  inflamed 
luug  may,  quite  independently  of  pleuritic  efl'usion,  determine 
"  general  or  partial  dilatation."    In  one  of  these,  where  the 
disease  occupied  the  upper  lobe,  and  especially  its  anterior  part, 
-light  bulging  of  the  infra-clavicular  region  was  detected  on 
ilie  patient's  admission,  the  third  day  of  the  affection.  This 
bulging  having  gradually  increased  with  the  progress  of  hepati- 
ation,  M.  Grisolle  considers  himself  warranted  in  referring  its 
iippearance  to  the  inflammation  of  the  lung ;  the  post-mortem 
xamination  proved  the  absence  of  pleuritic  effusion.    In  the 
ther  instance,  bulging  of  the  infra-  and  post-clavicular  regions 

■  as  observed  to  subside  gradually  with  the  resolution  of  the 
ilisease.    Now,  neither  of  these  cases  proves  the  fact  of  general 

xpansion,  as  admitted  by  M.  Grisolle ;  though  there  does  not 
appear  to  be  any  plausible  objection  to  them  as  demonstrating 
the  occurrence  of  partial  expansion.  But  in  a  small  minority  of 
cases,  I  have  myself  found  positive,  though  slight,  increase  of 
width  at  the  base  of  the  affected  side.  Besides,  the  evidence 
of  slight  encroachment  of  the  inflamed  organ  on  the  medias- 
tinum may  very  frequently  be  obtained  by  percussion  at 
mid-sternum  ;  the  attendant  dulness  may  reach  a  quarter  of  an 
inch  beyond  the  middle  line. 

The  expansile  movement  of  the  chest,  and  even  the  abdominal 
movement,  are  lessened  in  amount  on  the  affected,  somewhat 
augmented  on  the  sound,  side, — and  this  in  simple  pneumonia 

■  ith  extensive  consolidation,  quite  independently  of  the  influence 
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of  severe  jiaiii.  But  the  movement  of  elevation  is  not  by 
any  means  so  much  obstructed,  according  to  my  observation,  as 
that  of  expansion;  a  circumstance  which  will  perhaps  account 
for  the  contradictory  opinions  held  on  the  subject.  In  certain 
cases  of  pneumonia  with  a  sligfht  amount  of  plastic  exudation 
on  the  pleural  surfaces,  friction  phenomena  are  not  to  be 
discovered.  To  what  can  this  be  attributed,  but  to  the 
diminished  expansion  of  the  lung,  and  deficient  mobility  of  the 
thoracic  walls  ? — while,  on  the  other  hand,  it  would  be  prepos- 
terous to  explain  the  diminished  motion  by  the  interference  of 
the  painless  pleuritic  exudation  supposed.*  The  respiratory 
play  is  impaired,  not  only  by  want  of  expansile,  but  of 
contractile  power  on  the  part  of  the  limg  :  I  have  known  the 
latter  even  more  deficient  than  the  former  :  the  elasticity  of  the 
texture  is  wholly  destroyed. 

As  a  rule  the  vocal  vibration  is  increased  in  intensity; 
sometimes  simply  maintained  at  the  normal  average  ;f  while 
in  cases  of  exceedingly  extensive,  and,  as  it  were,  massive 
hepatisation,  it  may  actually  fall  below  the  natiual  standard. 
Fortunately  this  is  rare.  A  vibratile  tremor  is  sometimes 
conveyed  to  the  surface  through  the  lung  from  the  heart. 

The  percussion-sound,  habitually  diminished  in  clearness  to 
absolute  dulness,  with  greatly  increased  parietal  resistance,  may 
under  certain  cu'cumstances  of  locality  of  the  inflammation,  as 
originally  shown  by  Dr.  Hudson,  acquire  a  tubular  or  even 
an  amphoric  quality ;  this,  it  is  conceived,  will  occur  if  the 
solid  tissue  lie  over  a  distended  stomach,  or  between  the  large 

*  Even  where  the  consolidation  of  the  bases  is  extreme,  and  the  amount  of 
pleural  lymph  very  small,  there  may  on  the  other  hand  be  well  marked 
friction-sound.  Skinner,  U.  C.  H.,  Males,  vol.  ix.,  p.  98  :  here  the  lungSj 
though  cmphyematous,  weighed  374      ''"^  °^ 

+  When  pneumonia  supervenes  on  extensive  emphysema,  this  will  be  tlie 
case  ;  the  vocal  resonance  may  bo  less  marked  over  the  pneumonic  than  the 
simply  emphysematous  p.irts,  and  yet  the  fremitus  be  well  maintained  over  the 
former  on  the  right  side.    Skinner,  U.  C.  11.,  Males,  vol.  ix.,  p.  95. 
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bronclii  and  the  surface.  Eesonance  of  this  quality  may,  how- 
ever, occur  at  the  posterior  base  at  the  right,*  as  well  as  on 
the  left,  side  ;  the  respiration  has  then  in  the  same  spot  more 
or  less  hollow  character.  In  much  rarer  cases,  the  percussion- 
sound  may  be  purely  tympanitic  over  the  hepatised  lung.  I 
have  found  this   at  the  anterior  base   on  the  right  side. 

[142-] 

The  respiration  is  blowing,  of  the  diffused  or  tubular 
varieties,  sniffling,  metallic,  abrupt,  and  divided  in  rhythm ; 
exaggerated  in  distant  parts  ;  no  crepitant  rhonchus  is  produced 
in  the  actually  hepatised  part,  but  may,  or  may  not,  be  heard 
on  its  confines.  Bronchophony,  sniffling,  muffled  and  intense, 
sometimes  quasi-cegophonic,  bronchial  cough,  and  unnatural 
intensity  of  transmission  of  the  heart's  sounds,  complete  the 
List  of  discoverable  signs.  Of  all  these,  the  intensified  vocal 
fremitus,  the  metallic  tubular  respiration,  and  the  percussion- 
dulness  are  the  most  important. 

Sonorous  rhonchus  was  regarded  by  Laennec  as  an  occasional 
effect  of  compression  of  the  bronchi  by  the  indurated  pulmonary 
tissue.  However  caused,  such  rhonchus  is  very  uncommon  in 
pneumonia,  and  is  probably,  as  is  generally  held,  the  result  of 
bronchitis.  I  do  not  remember  to  have  observed  it,  to  any 
notable  amount,  except  in  the  pneumonia  of  infants,  in  whom,  as 
is  fully  ascertained,  the  co-existence  of  these  two  inflammations, 
or  the  transition  of  bronchitis  into  pneumonia,  are  much  more 
common  than  in  the  grown  person.  Were  Laennec's  opinion 
respecting  the  mode  of  production  of  diy  bronchial  rhonchus  in 
pneumonia  correct,  its  occurrence  would  necessarily  be  very 
frequent,  instead  of  being  singularly  uncommon.  Possibly,  the 
co-existence  of  dilatation  of  the  bronchi  may  have  some  indirect 
influence,  in  the  production  of  sonorous  rhonchus  iu  pneumonia ; 
at  least,  it  is  certain  that  the  period  of  life  at  which  the  rhonchus 
is  most  common — namely,  infancy — is  precisely  that  at  which 


*  Lewis,  U.  C.  H,,  Females,  vol.  ix.,  p.  320. 
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dilatation  of  'the  bronchi  most  commonly  attends  hepatisation', 
—  as  shown  by  Dr,  Ogier  Ward.* 

767.  In  certain  rare  cases  of  pure  red  hepatisation,  the 
physical  signs,  with  the  exception  of  dulness  under  percussion, 
are  wholly  wanting ;  the  vocal  fremitus  is  deficient ;  there  is 
neither  vocal  resonance  nor  respiration  heard  on  the  affected 
side.  These  peculiar  conditions  seem  probably  to  depend  on 
such  extensive  closure  of  bronchial  tubes,  as  to  prevent  the 
possibility  of  reinforcement  of  respiration  or  of  vocal  sound 
within  them,  while  the  side  is  motionless,  and  the  powers  of 
conduction  of  the  lung  (which,  we  know,  vary  widely  according  to 
the  precise  acoustic  conditions  of  the  hepatised  substance  [261]) 
are  annulled.  Pressure  on  a  main  bronchus  by  an  enlarged 
gland  or  tumour,  if  of  sufficient  size  to  obstruct  the  tube  com- 
pletely, will  produce  this  effect  on  the  signs ;  but  such  pressure 
is  not  a  necessary  condition. 

A  more  singular  state  of  things  still  may  exist.  Tubular 
respiration  may  be  intermittent, — sometimes  existing,  some- 
times no  respiration  being  audible.  I  have  traced  this  in 
one  instance  to  pressure  on  the  main  bronchus  of  the  affected 
side, — obviously  acting  at  various  moments  with  different 
amounts  of  force. f 

768.  In  the  stage  of  gray  hepatisation,  interstitial  suppuration, 
or  liquefied  exudation-matter,  the  signs  are  essentially  the  same 
as  in  the  previous  stage.  If  suppurating  points  freely  commu^ 
uicate  with  bronchial  tubes,  loose  liquid  rhonchus,  more  or  less 
thin  and  high-pitched,  according  to  the  more  or  less  completely 
purulent  quality  of  the  fluid  in  the  lung,  will  be  produced.  But 
such  communication  is,  of  course,  a  matter  of  accident ;  and, 
admitting  the  occurrence  both  of  communication  and  rhonchus, 
I  know  of  no  character  by  which  such  rhonchus  can  be  positively 
distinguished  from  bubbling  rhonchi  arising  in  tubes  surrounded 
by  consolidated  tissue. 

•  Medical  Gazette,  1838. 
t  ncckett,  U.  C.  H.,  Males,  vol.  v.,  pp.  231,  274. 
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There  may,  too,  as  in  the  previous  stage,  and  through  the 
same  causes,  be  complete  absence  of  all  auscultatory  signs.  I 
jaw  a  remarkable  case  of  this  kind  in  1847,  with  Dr.  Storrar  : 
there  were  neither  respiration-sounds  nor  rhonchi  audible  in 
front  of  the  chest,  directly  over  lung  in  a  state  of  yellow  semi- 
liquid  infiltration ;  didness,  the  most  absolute,  was  the  only 
physical  sign  in  the  spot. 

769.  The  resolution  of  pneumonia  may  occur,  in  some  very 
rare  instances,  before  red  hepatisation  has  been  effected  ;  but  in 
the  vast  majority  of  instances,  the  disease  has  advanced  to  the 
hepatised  stage  before  resolution  commences.  The  signs  of 
this  favourable  event  are,  first,  a  change  in  the  quality  of  the 
tubular  breathing ;  it  becomes  less  sharp  and  metallic,  more 
open, — in  a  word,  of  diffused  blowing  type,  which  serves  as 
transition  to  a  harsh  and  weak  respiration  ;  the  bronchophony 
rapidly  loses  its  peculiar  sniffing  quality,  but  holds  on  to  a 
flight  amount  for  some  time ;  while  either  redux  crepitant  or 
fine  bubbling  rhonchus,  becomes,  and  remains,  audible  for  a 
variable  period.  The  percussion-sound  gradually  grows  clear, 
:snd,  as  a  rule,  in  cases  of  favom-able  course,  more  rapidly 
recovers  its  natural  character  than  after  the  absorption  of 
pleuritic  effusion.  I  have  known  the  tone  scarcely  different 
from  that  of  health  in  a  spot  where,  three  days  before,  there 
had  been  the  most  perfect  dulness  :  but  such  rapid  resolution 
is,  unfortunately,  very  rare.  It  has  been  made  a  matter  of 
much  dispute,  whether  retraction,  of  the  chest  walls  may  occur 
in  the  advanced  periods  of  pneumonia,  where  no  suspicion  can 
exist  of  the  presence  of  pleuritic  effusion.  Dr.  Stokes  teaches 
the  affirmative.  Contraction  may  be  observed,  he  states,  in 
cases  where  the  lung  has  been  long  indurated  and  still  continues 
impervious,  and  may  even  co-exist  with  gradual  and  ultimately 
perfect  resolution.  In  all  cases  where  he  has  observed  this  con- 
traction, the  primary  disease  has  been  of  the  typhoid  type  ;  in 
one  instance  of  the  kind,  the  contraction  seemed  to  affect  the 
whole  side  more  than  is  general  in  pleurisy ;  in  other  cases  it 
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was  very  similar  to  tliat  of  empyema.  M.  Woillez  maintains, 
on  tlie  contrary,  that  where  contraction  occurs  in  pneumonia, 
there  has  always  been  some  effusion  into  the  pleura — in  fact, 
pleuro-pneumouia, — and  that  the  process  of  contraction  is  the 
same  as  in  simple  pleurisy.  M.  Grisolle  adopts  the  same  views 
respecting  this  question  as  M.  Woillez.  In  nine  cases  of  simple 
pneumonia,  antero-posterior  and  circular  admeasurement  failed 
to  detect  any  diminution  of  size  during  the  progress  of  conva- 
lescence. 

Some  years  since  I  observed  a  case  of  extensive  pneumonia 
of  the  left  side,  in  which  indisputable  depression  of  the  lateral 
anterior  part  of  the  chest  gradually  took  place  during  the 
progress  of  recovery.  As  far  as  physical  and  symptomatic 
evidence  can  decide  the  point,  there  was  certainly  neither 
notable  pleural  exudation  nor  liquid  effusion  in  this  instance; 
though,  as  in  Dr.  Stokes's  cases,  there  was  no  post-mortem  exami- 
nation to  decide  the  question,  I  cannot  help  feeling  persuaded 
that  simple  pneumonia  may  entail  the  alteration  of  shape  which 
I  thus  believe  I  have  actually  witnessed.  Perhaps,  all  things 
considered,  the  most  efficient  agent  in  producing  depression  of 
the  chest  after  pleurisy,  is  the  contraction  of  the  plastic  matter 
exuded  on  the  pleural  surfaces.  Why  should  not  the  same 
contraction,  occurring  as  a  law  of  its  existence,  of  exudation 
poured  into  the  substance  of  the  lung,  cause  similar  alteration  in 
the  form  of  the  thorax?  I  say  similai-,  not  the  same  in  amount, 
because,  in  the  case  of  pleurisy,  there  is  another  well-known 
cause  of  depression,  which  does  not  exist  in  the  instance  of 
pneumonia.  It  appears  curious  that  M.  Grisolle,  who  professes 
to  have  seen  the  size  of  the  lung,  enlarged  by  interstitial 
exudation  solely,  gradually  return  to  its  natural  state,  should 
maintain  depression  of  the  surface  to  be  impossible.  What 
is  to  prevent  the  tendency  to  diminution  of  bulk  from 
gradually  bringing  the  lung  to  a  less  volume  than  in  health; 
and  this  once  effected,  will  not  depression  of  the  parietea 
inevitably  follow? 
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770.  The  rlionclius  crepitans  redux,  like  the  tnie  crepitant, 
suggests  the  idea  of  crepitation ;  but  the  crepiti  constituting 
it  are  moister  and  commonly  more  suggestive  of  "bubbling;" 
they  convey  the  impression  of  larger  size ;  are  more  slowly 
evolved,  rarely,  if  ever,  occurring  in  abrupt  puffs  ;  are  compa- 
ratively few  in  number;  are  more  or  less  dissimilar  to  each 
other;  somewhat  irregular  in  occurrence;  and  frequently  audible 
in  expii'ation  as  well  as  in  inspiration,  though  more  specially 
appertaining  to  the  latter. 

Such  are  the  ordinary  characters  of  the  rhonchus  coexisting 
with  the  resolution  of  pneumonia.  But  in  a  certain  number  of 
cases  its  properties  are  much  more  similar  to  those  of  true 
crepitation  :  it  possesses  the  same  dryness,  the  same  minuteness 
(I  have  never,  however,  observed  redux  crepitation  of  greater 
delicacy  than  the  primary,  as  M.  Grisolle  appears  to  have  done), 
and  coexists  with  inspiration  only.  The  observation  of  these 
facts,  and  of  the  vague  manner  in  which  the  phrase  "redux 
crepitation  "  is  appUed  to  the  rhonchi  existing  in  lungs  under- 
goiug  the  resolution  of  pneumonia,  coupled  with  examinations 
made  for  the  express  elucidation  of  the  point,  has  long  led  me 
to  the  conclusion  that  under  that  phrase  are  confounded  two 
very  different  phenomena.  These  phenomena  are  a  fine  bubbling 
rhonchus,  and  a  true  returning  primary  crepitation.  The  former 
is  by  far  the  more  common,  has  all  the  characters  of  a  humid 
rhonchus,  and  is,  I  can  scarcely  entertain  a  doubt,  produced  in 
the  minute  bronchial  tubes;  the  latter,  which  affects  the 
characters  of  primary  crepitation,  is  probably  generated  in  the 
same  seat  and  manner  as  this.* 

*  It  mil  be  observed  that  the  rarity  of  true  redux  crepitation  is  in  accordance 
with  the  theory  which  localises  the  primary  rhonchus  in  the  parenchymatous 
exudation  [205]  :  it  is  in  truth  unlikely  that  the  physical  condition  of  the 
interstitial  plastic  exudation  should  often  he  similar  at  the  two  opposite 
periods  of  the  malady,  and  hence  improbable  that  a  given  phenomenon 
depending  for  its  existence  on  that  condition  should  ficqucnlly  occur  with 
identical  characters  at  both  those  periods.  But  the  thing  may,  d  priori,  be 
conceived  a  possible  occurrence;  and  so  we  find  by  observation,  that  the  effect 
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The  immediate  cause  of  the  fine  bubbling  rhonchus 
attending  resolution  is  probably  the  passage  of  air  through 
fluid  contained  in  the  minute  bronchi :  and  this  fluid  may  be 
the  result  either  of  capillary  bronchitis,  or  be  merely  on  its 
passage  from  the  previously  engorged  and  now  oedematoua 
lung.  This  latter  opinion  seems  calculated  to  throw  some  light 
upon  the  cause  of  a  circumstance  with  which  auscultators  are 
well  acquainted ;  namely,  that  the  rhonchus  of  resolution  of 
pneumonia  sometimes  lasts  but  a  few  hours,  and  at  other  times 
persists  for  weeks. 

771.  When,  instead  of  the  infiltrating  form  of  suppuration, 
abscess  occurs,  the  physical  signs  are  of  course  peculiar.  The 
student  should  remember  that  in  diagnosticating  pulmonary 
abscess,  the  first  point,  if  possible,  to  be  ascertained  is,  whether 
the  signs  of  pneumonia  have  existed  in  the  organ,  which  is 
suspected  to  be  the  seat  of  purulent  collection.  Admitting  this 
to  be  settled  in  the  aflarmative,  the  special  signs  of  abscess  will 
vary  according  as  the  pus  has  been  more  or  less  completely 
evacuated,  or  is  still  retained. 

First,  in  the  case  of  a  pulmonary  abscess,  of  which  tlie  contents 
are  r/iore  or  less  completely  evacuated,  the  diagnosis  is  groimded 
generally  on  the  fact  of  the  signs  of  excavation  supervening 
upon  those  of  pneumonia.  The  percussion-sound  is  either  dull 
with  marked  parietal  resistance,  or  of  tubular,  amphoric,  or 
cracked-metal  quality ;  the  respiration  is  cavernous,  or  tubular, 
accompanied  with  large-sized,  thin  metallic,  echoing  rhonchus. 
The  vocal  resonance  may  be  brouchophonic,  pectoriloquous, 
or  null. 

Secondly,  in  the  case  of  an  abscess  with  its  contmts  retained, 
in  consequence  of  want  of  ready  bronchial  commimication,  the 

which  would  follow,  did  it  occur— that  is,  the  rc-appcar.incc  of  the  true 
primary  rhoncus  — M  occasionally  met  with.  On  the  other  hand,  were  the 
primary  rlionchus  produced  hy  bubbling  in  the  interior  of  the  vesicles,  there 
is  no  obvious  reason  wliy  the  return  of  true  primary  crepitation  should  not 
be  an  invariable  sequence  of  resolution. 
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-igns  are,  of  necessity,  extremely  obscure.  There  are  none, 
indeed,-  of  an  absolutely  distinctive  kind.  The  dulness  is 
marked,  the  percussion-sound  may  be  tubular,  the  respuration 
tubulai',  and  the  vocal  resonance  strongly  bronchophonic.  But 
all  this  might  have  existed  before  the  formation  of  abscess. 

772.  Sphacelus  of  the  lung, — one  of  the  very  rarest  termi- 
nations of  acute  pneumonia,* — would  be  signified  by  the  signs 
of  a  cavity ;  the  expectoration  growing,  at  the  same  time, 
profuse,  and  of  peculiar  foetor. 

773.  An  oedematous  state  of  the  parenchyma  may  remain 
long  after  the  resolution  of  pneumonia.  The  signs  of  this  state 
are  elsewhere  described. 

Symptovis. 

77-i.  A  certain  proportion  of  adults,  varying  between  a 
iixth  and  a  third  of  the  whole  number  attacked,  suffer  from 
prodromata  in  the  shape  of  general  febrile  distui'bance,  of  from 
one.  to  four  days'  duration,  after  the  action  of  the  cause,  and 
before  any  local  symptom  of  the  disease  makes  its  appearance. 
In  the  majority  of  cases  the  invasion  is  sudden. 

775.  invasion  of  the  disease  is  marked  by  rigors,  followed 
by  pain  in  the  side,  short  cough,  oppressed  breathing,  and 
sometimes  cephalalgia  and  vomiting.  Eigors  are  very  rarely 
ieficient;  in  a  great  proportion  of  cases  they  form  the  pheno- 
menon of  invasion,  with  greater  frequency,  indeed,  than  in  any 
affections,  except  ague,  and  perhaps  puerperal  fever.  The 
respiration  is  often  accelerated  greatly  out  of  proportion  with 
the  pulse,  at  the  very  outset, — before  any  local  symptom  or 
sign  points  to  pneumonia. 

776.  Among  the  symptoms  of  the  actual  disease  stands  joaw 

*  The  rarity  with  which  gangrene  of  the  lung  originates  in  acute  sthenic 
inflammation  is  now  generally  recognised.  Of  305  cases  of  pneumonia 
malyscd  by  M.  GrisoUe,  not  one  terminated  by  gangrene;  and  of  70  cases  in 
various  journals  perused  by  hira,  5  only  could  be  considcied  positive  instances 
of  this  mode  of  termination  of  the  acute  disease. 
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in  the  side  (39  only  of  301  patients  escaped  it;  and  in  161  of 
182  it  appeared  within  the  first  twelve  hours;  Grisolle):  pain, 
■generally  seated  below  the  nipple  on  the  affected  side ;  rarely 
corresponding  with  the  seat  of  the  pneumonia;  depending 
commonly  on  co-existing  pleuritic  irritation,  rarely  on  inter- 
costal ueui-algia  or  neuritis,  in  infinitely  rare  cases  seated 
apparently  in  the  lung  substance  itself;  in  the  last  case,  always 
slight;  in  the  two  former,  variable  in  amount;  and  increased 
by  cough  and  parietal  pressure. 

777.  Increased  frequency  of  breatJdng,  to  a  variable  amount, 
is  a  constant  symptom ;  occurs  within  the  first  few  hours  ;  and 
raises  the  number  of  respirations  to  from  24  up  to  80  per 
minute, — from  30  to  50  being  the  more  usual  extremes.  When 
the  respiration  reaches  70  or  80,  suffocation  seems  threatened, 
and  speech  is  obstructed ;  whereas  30  or  40  respirations  per 
minute  may  exist  without  the  patient  being  conscious  of 
particular  dyspnoea.  The  frequency  of  breathing  does  not 
depend  on  any  particular  seat  of  the  pneumonia,  nor  even, 
singularly  enough,  on  its  extent, — at  least  necessarily.  I  have 
known  double  pneumonia  attended  with  a  less  number  of 
respirations  than  inflammation  of  a  limited  portion  of  one  lung. 
Although  marked  acceleration  of  breatliing  is  an  unfavourable 
sign,  it  is  not,  even  to  the  highest  degree,  of  fatal  augury: 
recovery  may  take  place  where  the  respiration  has  reached  SO 
per  minute.  Now  the  circulation  does  not  increase  in  frequency 
in  the  same  proportion  as  the  respiration, — hence  the  ratio  of 
the  two  becomes  more  or  less  perverted.  Thus,  for  100  pulsa- 
tions per  minute,  there  may  be  60  respirations  (I  have  seen 
this) — numbers  giving  a  ratio  of  1'7  : 1,  instead  of  4'5  : 1,  that  of 
health.  The  same  perversion  exists  in  those  exceptional  cases 
of  pneumonia  in  which  the  pulse  maintains  a  low  frequency 
throughout.  This  perverted  pulse-respiration  ratio  may,  as  I 
have  found  in  several  instances,  prove  the  first  siz/ii  of  pneumonia, 
appearing  hfore  crepitation  or  rusty  expectoration ;  as,  per 
contra,  a  return  to,  or  towards,  the  healthy  standard,  may 
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mnotince  resolution  some  days  earlier  than  tJie  rhonclius  crepitans 
ediix.*. 

Cough,  in  the  great  majority  of  cases,  occurs  within  the  first 
twelve  hoiu's, — moderate  in  amount,  rarely  paroxysmal,  more 
severe  in  double  than  single  pneumonia,  and  diminishing,  occa- 
sionally even  ceasing,  towards  the  close  in  fatal  cases.    It  is 
accompanied  in  the  majority  of  instances  with  expectoration  of 
very  striking  characters, — sanguinolent,  or  rusty  in  tint,  viscid, 
semi-transparent,  adhering  to  the  vessel,  but  slightly  aerated, 
passing  through  various  shades  of  orange,  apricot  colour,  faintly 
s^reenish,  and  lastly  becoming  white — then  opaque  and  of  bron- 
liitic  qualities.  In  some  cases  the  sputa  are  diffluent,  watery  and 
of  dull  brown,  or  even  faintly  blackish  hue, — resembling  liquorice 
juice,  or  prune  juice — conditions  of  evil  augury.    The  red  tint 
of  the  sputa  in  the  mass  of  patients  comes  on  during  the  first 
forty-eight  hours,  and  after  the  fourth  day  its  appearance 
becomes  very  unusual ;  once  developed,  it  may  last  from  one  to 
fourteen  days.    In  some  rare  instances,  the  sputa  continue 
white  throughout ;  aud  in  yet  rarer  ones,  especially  where  the 
pneumonia  is  central,  or  of  the  upper  lobe,  there  is  no  expecto- 
ration.   If  the  expectoration  in  pneumonia  be  actually  more  or 
less  profusely  bloody — if  there  be  haemoptysis,  in.  short — the 
pneumonia  is  tuberculous,  according  to  my  experience.  Micro- 
scopically the  rusty  pneumonic  sputum  is  composed  of  muco- 
epitlielium,  blood-disks,  exudation-cells,  amorphous  patches  of 
exudation-matter,  oil-globules  and  granular  fat,  sometimes  in 
large  quantity,  and  moulded  protinaceous  casts  of  the  ultimate 
bronchial  tubes,  rarely  of  the  air-vesicles, — casts  studded  more 
or.less  abundantly  with  exudation-cells.    True  pus-cells  are  very 
rare.    Accidental  ingredients,  such  as  biliphfein,  are  met  with  in 
certain  diathetic  varieties  of  the  disease.    Sugar   exists  in 

*  Craddock,  U.  C.  H.,  Males,  Clin.  Lect.,  loc.  cit.,  p.  144.  I  have 
observed  the  same  perversion,  antecedent  by  twelve  hours  to  any  physical  sign 
of  pneumonia,  jn  a  case  of  excision  of  axillary  cancer. 
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sufficient  quantity,  sometimes  at  the  height  of  the  inflammation 
to  be  discoverable  by  Trommer's  test :  the  interference  with 
oxidising  processes  in  the  hepatised  tissue  accounts  both  for 
the  oil  and  sugar  in  the  sputa  [781].* 

Sputa,  having  all  the  characters  now  described,  are  absolutely 
pathognomonic  of  pneumonia.  The  naked-eye  characters,  taken 
alone,  are  not  so  formally  distinctive  ;  at  least  in  some  cases  of 
mechanical  congestion  of  the  lungs,  especially  from  mitral 
disease,  the  expectoration  may  be  somewhat  viscid,  faintly 
aerated  and  semi-transparent,  and  the  blood-tint  rusty. 

The  expired  air  is  sensibly  colder  than  natural,  especially 
when  the  respiration  is  very  frequent ;  and  the  quantity  of 
carbonic  acid  expired  is,  according  to  the  experiments  of  Nysten, 
diminished.  It  would  also  appear  that  accumulation  of  fat 
occurs  to  a  great  amount  in  the  inflamed  parenchyma  :t  doubt- 
less, from  the  impermeability  of  the  lung,  products,  which 
should  be  oxidised,  fail  to  undergo  that  change.  The  well'' 
known  fact,  that  pneumonia  does  not  cause  such  rapid  emacia- 
tion as  many  other  equally  dangerous  diseases,  deserves  attention 
in  connection  with  this  peculiarity.  Sugar  also  would  probably 
be  found,  if -the  hepatised  tissue  were  examined  immediately 
after  death. 

The  peculiar  acid  (pueumic)  of  the  lung-substance,  discovered 
by  VerdeO,  appears  to  undergo  increase  in  pneumonia.  In  a 
single  hepatised  lung  of  a  male  there  was  a  very  considerably 
greater  quantity  of  the  acid,  than  in  both  lungs  of  a  perfectly 
healthy  guillotined  woman.  J 

778.  Among  the  general  symptoyns,  the  state  of  iht  pulse  is 
important.    It  may  reach  140  or  160  beats  per  minute, — and 

*  The  freer  the  use  of  amylaceous  food,  the  easier  is  the  detection  of  sugar 
in  the  excreta  of  pneumonia,  .is  of  all  other  diseases  iu  which  sugar  persistently 
or  temporarily  impregnates  the  liquid  secretions. 

+  The  natural  proportion  of  fat  to  parenchyma  hcing  10  per  100,  if  may 
rise  in  pneumonia  to  50  per  100,  according  to  M.  Guillot, 

X  Robin  et  Verdcil,  Chiniie  Anatomiquc,  t.  ii.,  p.  460. 
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ill  the  mass  of  serious  and  fatal  cases,  is  of  much  greater 
frequency  than  in  those  of  recovery,  generally  attaining  its 
:iiaximum  frequency  by  the  third  or  fourth  day.  I  have,  how- 
ever, known  pneumonia  run  its  course,  both  in  old  persons  and 
ill  young  adults,  -with  a  pulse  never  exceeding  60  ;  in  these 
individuals,  however,  the  healthy  standard  has,  on  recovery, 
proved  still  lower.  Unless  when  very  frequent,  the  pulse  is 
habitually  full  and  resisting :  when  feeble  and  small,  this  some- 
times depends  on  embarrassed  circulation,  produced  by  disten- 
'oii  of  the  riffM  cavities  of  the  heart  with  blood.  Fulness  of  the 
jugular  vein  sometimes  appears  under  such  circumstances, — 
possibly,  sometimes,  from  actual  pressure  on  the  vena  cava  by 
tlie  hepatised  lung  :  jugular  pulsation  occasionally  occurs,  and 
pulsation  even  of  the  dorsal  veins  of  the  hand  has,  in  rare 
instances  been  seen  [507,  509].  The  blood,  buffed  and  cupped, 
IS  hyperinotic  in  the  highest  degree, — the  fibrine  ranging  from 
<)  to  13  per  1000.  There  is  a  peculiar  tendency  to  the 
formation  of  solid  resistent  coagula  in  the  right  heart,  and 
in  the  pulmonary  arteries,  an  obvious  source  of  embarrassed 
circulation  and  other  dangers ;  but  I  must  express  my  dissent 
from  the  opinion  of  M.  Bouillaud,  that  their  formation  is  an 
invariable  attendant  on  hepatisation. 

779.  The  temperature  of  the  skin  is  raised;  its  feel  often 
pungently,  acridly,  burningly  hot, — not  more  so  in  the  vicinity 

f  the  inflamed  part  than  over  the  rest  of  the  chest.  Sweating, 
jmetimes  copious,  may  occur  towards  the  decline  of  the 
ilisease ;  and  sudamina  may  form  in  abundance.    I  have  known 
the  temperature  under  the  tongue  reach  106°  Fah. 

780.  di(jestive  organs  sympathise.  The  tongue  ^mts  in 
appearance,  but  does  not  exhibit  the  adynamic  ("  typhoid ") 
character  in  sthenic  cases  ;  thirst,  scarcely  in  the  ratio  of  the 

ver ;  anorexia;  occasionally  vomiting ;  tendency  to  constipa- 
I  ion,  or  sometimes,  especially  in  fatal  cases  and  towards  their 
■lose,  diarrhoea,  more  or  less  profuse ;  mark  the  implication  of 

■e  alimentary  canal.     Jaundice  occasionally  occurs,  on  the 
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whole  more  frequently  wlien  the  right  lung  is  affected  than  the 
left,  but  with  little  more  frequency  when  the  disease  is  seated  in 
the  lower  rather  than  the  upper  lobe  of  that  lung. 

781.  The  characters  of  the  urine,  of  ready  clinical  discovery, 
may  be  set  down  as  follows,  from  the  analysis  of  a  considerable 
number  of  cases.  The  specific  gravity  ranges  between  1012 
and  1030, — the  maximum  being  observed  at  the  height  of  the 
disease,  the  minimum  at  the  outset  and  at  the  period  of  con- 
valescence. Crystals  of  uric  acid  occasionally,  urates  in  abund- 
ance, coincide  with  deep  colour,  strong  urinous  odour,  and  with 
high  specific  gravity.  Muco-epithelium  occurs  indifferently  at 
all  periods.  Convalescence  is  sometimes  coeval  with  a  copious 
appearance  of  crystalline  triple  phosphate,  or  of  oxalate  of  lime, 
with  or  V  ithout  the  former  salt :  where  both  are  associated,  at 
first,  the  phosphate  may  disappear  in  a  day  or  two,  the  oxalate 
remaining.*  Albumen  may  be  absent  from  first  to  last,  appear 
temporarily,  or  exist  in  the  urine  of  every  twenty-four  hours 
from  first  observation  to  convalescence,-}- — always  in  very  sm«l' 
quantity.  My  observations  prove  that  no  connection  exist* 
between  the  appearance  of  albumen  and  convalescence. 

The  organic  constituents  generally  range  bigh,  the  inorganic 
salts  fall  below  the  average.  Eedtenbacher  ascertained  that,  in 
particular,  the  chloride  of  sodium  gradually  diminished  until 
hepatisation  was  established,  when  no  traces  of  it  could  be 
found, — the  salt  reappearing  with  resolution  of  the  disease.} 
Dr.  L.  Beale,  further,  finding  an  excess  of  the  chloride  in  the 
sputa,  refers  the  latter  fact  to  a  determination  of  the  salt  to  the 
inflamed  lung,  depending  on  the  activity  of  morbid  cell- 
development  occun-ing  within  it.§  It  is,  however,  to  be 
remembered  that  deficiency  of  common  salt  in  the  iu*ine  is  by 
no  means  peculiar  to  pneumonia, — occurring  in  pleui-isy,  capillary 

*  P.  Kennedy,  U.  C.  H.,  Males,  vol.  viii.,  p.  79,  Mar,  1849. 
t  A.  Bishop,  U.  C.  H.,  Males,  vol.  ii.,  p.  194,  July,  1847. 
$  Zcilsclirift  dcr  Gesellscliafl  dcr  Acrztc  zu  AVicn,  1850. 
§  Med.  Chir.  Trans,  vol.  xxxv.,  p.  325,  1852. 
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ronclutis,  rheumatism,  aud  continued  fever,  endo-pericarditis, 
luberculisation  of  the  lung,  &c.    The  nature  of  the  food  con- 
,imed  at  the  time  of  examination  must  not  be  forgotten. 

782.  Among  cerebral  symptoms,  the  only  one  of  frequent 
occurrence  is  cephalalgia ;  it  comes  on  with  the  outset,  as  part 
of  the  febrile  state.  Delirium,  coma,  and  convulsions  are 
l  are ;  complete  insomnia  is  seldom  observed.  The  organs  of 
!<eme  are  not  specially  affected ;  epistasis,  however,  is  sometimes 
met  with. 

783.  Prostration  of  strength,  as  a  rule,  occui's  from  the  first, 
and  is  so  positive  and  so  marked,  that  the  fact  may  be  made 
available  in  diagnosis  ;  the  exceptions  are  very  rare.  The /ace, 
more  or  less  anxious  in  its  expression,  is  of  heightened  colour 
ienerally,  or  particularly  about  the  malar  bones. — the  ,tint  being 
actually  red  or  tending  to  lividity, — or  pale,  sallow,  yellowish, 
tjarthy-looking.*  When  one  malar  surface  only  is  red,  this 
^eems  to  depend  rather  on  the  decumbency  of  the  patient,  than 

II  .the  lung,  affected.  The  decumbency  is  most  commonly 
ilorsal,  with  inclination  to  one  or  the  other  side.  Andral  affirms 
that  not  one  out  of  fifteen  patients  lies  on  the  afl:ected  side. 

Terminations,  Prognosis  and  Diagnosis. 

784.  The  anatomical  terminations  of  acute  pneumonia  are, — 
by  resolution,  diffuse  suppuration,  abscess,   gangrene,  and 

hronic  induration ;  the  clinical  terminations,  by  recovery, 
leath,  and  lapse  into  the  chronic  state. 

785.  Eesolution,  of  which  the  signs  have  already  been 
ystematically  set  down,  occurs  at  very  various  periods,  and 
with  different  combinations  of  those  signs.  Thus,  of  103 
convalescents,  observed  by  M.  Grisolle,  and  discharged  from 
Hospital  between  the  twentieth  and  fifty-fifth  days  of  the 
disease,  37  had  no  morbid  signs,  36  weak  respiration,  14 

*  Dr.  Bcile  suggests  that  this  sallow  tint  may  bo  due  to  deficiency  of 
Morido  of  sodium  in  the  blood.    Loc.  cit.  p.  369. 
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slightly  blowing  respiration,  11  redux  crepitant  or  sub- 
crepitaut  rliouchus,  and  5  deficient  expansion  with  bronchitic 
rhonchi. 

It  is  most  important  to  observe  that  the  physical  signs  of 
resolution,  when  the  lung  has  been  affected  throughout  by 
idiopathic  inflammation,  make  their  appearance  first  at  the 
apex.  If  they  pursue  the  contrary  course,  travelling  from  below 
upwards,  the  existence  of  tubercle  superiorly  is  to  be  strongly 
apprehended. 

Absolute  faU  in  the  frequency  of  the  pulse  and  respiration, 
affecting,  however,  the  latter  in  excess,  whereby  the  pulr  - 
respii-ation  ratio  returns  somewhat  nearer  the  natural  standard, 
— diminished  heat  of  skin, — with  occasionally  more  or  less 
marked  changes  in  the  urine  as  already  described,  are  among 
the  most  striking  general  symptoms  attending  resolution. 

786.  What  support  does  the  doctrine  of  crises  and  critical 
days  receive  from  the  phenomena  of  pneumonia?  Copious 
perspii'ation,  cutaneous  eruptions,  haemorrhages  from  the  nose 
and  kidneys,  fa3tid  dejections,  and  deposits  of  urates,  have 
been  set  down  as  critical  occurrences.  In  respect  of  critical 
days,  M.  Andral  refers  to  112  cases,  of  which,  it  is  aiiirmed, 
one  half  terminated  on  the  seventh,  fourteenth,  or  twenty-first 
days.  In  34  cases,  collected  by  M.  Grisolle,  where  resolution 
occurred  between  the  fourth  and  twelfth  days,  the  fifth  and 
ninth  days  are,  on  the  other  hand,  the  only  ones  exhibiting 
undue  shares  (9  and  11)  of  recoveries ;  the  seventh  day  con- 
tributing only  3,  or  not  quite  9  per  100  of  the  whole  number.* 

*  The  whole  subject  of  crises  and  critical  days  requires  rc-cxaraination. 
Traube,  who  in  his  recent  work  (Ueber  Krisen  und  kritische  Tagc, — or 
B.  and  F.  M.  C.  Rev.,  1853)  refuses  to  admit  crises  of  diseases,  but  acknow- 
ledges in  a  novel  sense  tliat  of  tlio  fever  accompanjing  them,  appears  to  have 
struck  out  an  important  path  of  inquiiy.  This  writer  settles  the  question  that 
has  puzzled  alike  schoolmen  and  ciTnical  observers  from  time  immemorial, 
as  to  the  relationship  between  the  disappearance  of  fever  and  the  occurrence 
of  critical  discharge,  by  cutting  the  Gonlian  knot,  and  affirming  tliat  sometimes 
llie  crisis  is  the  effect,  sometimes  the  cause,  of  the  apyrexia  ! 
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787.  The  symptoms  of  diffuse  stippuraUon  are  vague  and 
unsatisfactory.  Shivering  may  be  completely  absent,  and  dark 
i'uud  liquorice-juice  expectoration,  to  which  some  writers  attach 
much  significance,  may  exist  in  the  stage  of  red  hepatisation. 
The  general  symptoms  become  more  severe,  and  of  adynamic 
character, — dry  tongue,  sordes  on  tbe  teeth,  pinched  features, 
anxious  expression,  clammy  skin,  failure  of  strength  of  pulse, 
'vandering  delirium,  or  somnolence,  and  semi-coma  occur, 
liut  all  this  may  happen  in  cases  where  no  suppuration  has 
taken  place  ;  and  as  already  admitted,  there  is  no  positively 
distinctive  physical  sign.  Hence  it  follows,  that  the  diflBculty 
of  proving  the  fact  of  recovery  after  diffuse  suppuration,  is 
extreme ;  in  truth,  there  is  no  conclusive  evidence  of  recovery 
Laving  occurred  in  such  cases. 

788.  There  are  no  positive  symptomatic  evidences  of  the 
ibrmation  of  abscess.  The  contents  may  be  foetid,  from  a 
sloughing  condition  of  the  walls.  Such  a  case  is  readily  to  be 
confounded  with  primary  gangrene  of  the  lung.  Abscesses 
may  terminate  favourably  by  passing  into  the  state  of  quiescent 
cavity  ;  and  it  is  alleged  (although  they  early — sometimes  in  a 
week — become  lined  with  a  pyogenic,  and,  eventually,  pseudo- 
mucous  membrane)  by  perfect  cicatrisation. 

789.  The  symptoms  of  gangrene  of  the  lung  will  be 
separately  considered  presently,  as  likewise  the  subject  of 
chronic  pneumonia. 

790.  Dating  convalescence  from  the  fall  of  temperature  of 
the  skin,  and  restoration  of  the  pulse-respiration  ratio  more 
or  less  closely  to  that  of  health,  the  process  is  generally  rapid  ; 
the  recovery  of  strength,  and  of  such  amount  of  flesh  as  bns 
l)een  lost,  quickly  follows.  The  ex-patient  is  for  a  time  easily 
put  out  of  breath,  and  often  suifers  from  pain  in  the  side, 
-ometimes  for  many  weeks.  Percussion-dulness  and  various 
forms  of  morbid  respiration  gradually,  but  slowly,  wear  off. 
The  signs  of  pulmonary  oedema  sometimes  supervene. 

M.  Macario  records  two  cases  of  pneumonia,  in  which, 
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during  the  period  of  convalescence,  formication  and  muscular 
weakness,  commencing  in  the  palms  of  the  hands  and  soles  of 
the  feet,  were  followed  by  motor  paralysis,  perfect  in  the 
lower,  imperfect  in  the  upper  limbs.  The  intellect  was 
unaffected,  and  no  excitement  of  the  spinal  cord  observed.  Of 
the  real  nature  of  the  affection  nothing  is  known :  one  case 
ended  in  recovery ;  the  other  in  death,  without  post-mortem 
examination.* 

791.  The  frequency  of  relapse  has  been  estimated  by  M. 
Briquet  at  about  one-fifth,  by  M.  Grisolle  at  about  one  twenty- 
eighth,  of  the  cases.  The  experience  of  this  country  supports 
the  observation  of  M.  Grisolle  as  to  the  rarity  of  true  relapse, 
announced  by  fresh  rigors,  rusty  expectoration  and  crepitation. 

793.  The  mortality  caused  by  pneumonia  in  Great  Britain  is 
very  serious.  Taking  the  estimates  of  the  year  1839f  as 
furnishing  a  fair  average,  we  may  rate  the  annual  mortality 
in  England  and  Wales  at  about  18,000, — an  amount  actually 
giving  this  inflammation  the  thii'd  place  among  fatal  diseases. 
Further,  out  of  1,000,000  living  population,  1201  annually  fall 
victims  to  pneumonia. 

Pneumonia  destroys  life,  in  London,  much  more  extensively 
in  the  cold  than  the  temperate  months.  It  may  be  calculated^! 
from  the  invaluable  returns  supplied  in  the  Eegistrar  General's 
Twelfth  Eeport,  that  in  the  metropolis  the  deaths  in  the 
quarter  ending  June,  averaged  774  ;  in  that  ending  September, 
477  ;  in  that  ending  December,  1185  ;  in  that  ending  March, 
1250  ;— for  the  five  years  1845  to  1849.  The  deaths  average 
2435  for  the  six  coldest,  1251  for  the  six  warmest  months. 

793.  In  fatal  cases,  death  rarely  occurs  before  the  sixth,  or 
after  the  twentieth,  day.  In  the  majority  of  instances,  the 
patient  perishes  from  gradual  asphyxia  ;  in  rare  instances  from 
sudden  obstruction  of  breathing  through  oedema  of  the  glottis. 

•  nullctin  G^n.  de  Thdrapeutiqiic,  1850. 
t  Second  Report  of  the  Registrar  General,  pp.  100,  154. 
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The  rapidity  of  the  fatal  issue  is  by  no  means  always  propor- 
lonate  to  the  amount  of  pulmonary  tissue  implicated. 

794.  The  major  influence  regulating  the  prognosis  of 
lueuraonia  iu  individual  cases  is  age.  In  new-born  infants, 
md  after  the  age  of  seventy,  the  disease  is  almost  always  fatal ; 
jetween  the  ages  of  six  and  twelve,  death  is  the  rare  exception  ; 
between  the  sixteenth  and  twentieth  years,  scarcely  one  in  four-  . 

'u  of  those  attacked  perishes  ;  while  in  each  succeeding  decade 
to  the  seventieth  year,  the  deaths  range  between  one-fifth  and 

ae-seventh  of  those  seized.  The  disease,  though  destroying 
uales  more  extensively  than  females,  is,  relatively  to  the  numbers 
ittacked,  more  fatal  to  females :  the  first  of  these  propositions 
i5  based  on  the  Registrar  General's  second  Report,  which  gives 
1339  male  deaths,  1064  female  deaths,  to  1,000,000  of  each  sex 
living  ;  the  second  on  the  results  carefully  obtained  in  France 
MM.  Briquet,  GrisoUe,  and  others.  Season,  if  we  are  to 
trust  M.  GrisoUe's  experience,  has  but  slight  influence  on 
he  fate  of  those  actually  seized;  of  100  pneumonic  patients, 
^ery  nearly  the  same  number  will  perish  in  summer,  and  in 
'.vinter :  this  result  is  rather  startling,  when  compared  with  that 

■  have  just  obtained,  showing  the  influence  of  season  in 

creasing  the  absolute  mortality  of  pneumonia  [792] ;  but  the 
t  ivo  are  by  no  means  irreconcilable.  Habitual  dnmkenness  and 
Keakness  of  constitution,  are  of  unfavourable  augury.  Traumatic 
pneumonia  is,  per  se,  the  least  dangerous.  Inflammation  of 
'jolh  lungs  is  more  serious,  as  matter  of  experience,  than  of 
'  nc ;  the  side  affected  in  single  pneumonia  does  not  appear  to 

ercise  any  positive  influence ;  but  inflammation  commencing 
with  the  upper,  is  more  dangerous  than  that  first  implicating 

le  lojce?;  lobe.    Above  all,  the  so-called  epidemic  constitution 
of  signal  importance  in  estimating  the  prognosis :  at  one 

riod  recovery  is  the  rule,  at  another  almost  tlie  exception. 
According  to  Eemak,  the  earlier  the  expectoration  of  fibrinous 

I 'its  commences,  and  the  more  abundant  and  continuous  it  is, 

'  much  the  more  certain  and  speedy  will  be  the  cure.    In  fifty 
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cases  observed  by  him  in  Sclionlein's  wards,  there  were  not  more 
than  four  or  five,  in  which  even  a  partial  diminution  of  the 
symptoms  occurred  previously  to  the  appearance  of  the  casts, 
while  in  the  great  majority  an  amendment  was  first  observed 
after  their  occurrence.* 

795.  Pneumonia  is  very  rai'ely  immediately  followed  by 
tuberculisation  of  the  lung :  so  rarely  that  intense  predisposition 
to  tubercle  must  be  admitted,  when  such  a  consequence  occursit 
If  lungs,  already  tuberculised,  become  acutely  inflamed,  conva- 
lescence from  the  pneumonia  often  takes  place  as  rapidly,  as  if  the 
lungs  had  previously  been  sound ;  and  no  increase  in  activity  of 
the  tuberculous  disease  necessarily  follows.  This  fortunate 
course  is,  however,  only  observed,  at  least  only  habitually 
observed,  w'lere  a  small  extent  of  lung  has  been  inflamed :  if 
the  pneumonia  be  extensive,  rapid  breaking-up  of  tuberculised 
parts  may  follow. 

796.  The  diagnosis  of  acute  pneumonia  as  a  rule  is  simple. 
The  combination  of  crepitant  rhonchus,  tubular  breathing,  rusty 
expectoration,  burning  heat  of  skin,  and  perverted  pulse-respira- 
tion ratio,  is  peculiar  to  itself.  No  one  of  these  conditions  can, 
however,  be  held  to  be  pathognomonic  of  this  disease;  the 
gi'eater  the  number  of  them  associated  in  any  instance,  the  more 
certain  the  diagnosis. 

797.  True  crepitant  rhonchus  is  distinguished  from  the  fine 
bubbling,  or  sub-crepitant,  of  capillary  bronchitis  by  its  gi'eater 
fineness,  dryness,  suddenness  of  evolution,  and  abundance.  It 
exists  at  one  base  only, — the  sub-crepitant  at  both ;  slight 
dulness  under  percussion  soon  attends  true  crepitation,  and  the 
signs  of  hepatisation  quickly  ensue  ;  the  pulse-respiration  ratio 
in  pneumonia  is  seriously  perverted,  while  in  capillary  bronchitis 
it  suffers,  comparatively  speaking,  slightly ;  in  the  former  the 
skin  is  acridly  hot,  in  the  latter  moderately  warm. 

•  Pinpnostisclic  >ind  pntliopcnetisclie  TTntcrsucliimgen  :  Berlin,  1 845  ;  or 
B.  and  For.  Mtd.  licv.,  April,  1847. 
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79S.  (Edema  of  tlie  lungs  is,  except  in  very  rare  instances 
206],.  distinguished  by  the  comparatively  large  size  and 
bubbling  character  of  its  rhonchus,  by  the  absence  of  tubular 
breathing,  by  the  deficiency  of  febrile  action,  heated  skin,  and 
perverted  ratio  of  the  pulse  and  respiration,  and  by  the  circum- 
stances under  which  the  disease  originates. 

799.  Attention  to  the  character  of  the  dciEevnTii pseudo-rhonchi 
'pleural,  mediastinal,  and  parenchymatous),  as  elsewhere  de- 
scribed, will  prevent  their  being  mistaken  for  true  crepitant 
rhonchus. 

800.  The  distinctive  marks  of  pneumonic  solidification  from 
a  collection  of  fluid  in  the  pleura,  have  already  been  given  [688]. 

801.  Treatment. — Acute  idiopathic  pneumonia  holds  a  high 
position  among  those  diseases  of  which  the  fitting  treatment 
has  been  established  by  scientific  experience. 

In  the  first  place,  venesection  has  been  numerically  proved 
to  diminish  the  mortality  and  lessen  the  mean  duration  of  the 
disease,  and  also  curtail  the  duration  of  its  prominent  symptoms, 
both  subjective  and  objective, — the  pain  in  the  side,  the  febrile 
action,  the  peculiar  expectoration,  and  the  physical  signs. 
Whether  venesection  possess  the  power  of  actually  an'esting 
the  disease  at  the  very  outset,  and  preventing  the  occurrence  of 
hepatisation,  I  hold  to  be  yet  scientifically  undetermined ;  but 
that,  in  the  immense  majority  of  cases,  it  is  vain  to  push  bleed- 
ing to  extremes  in  the  hope  of  producing  any  such  efi'ect,  clinical 
observation  has  amply  proved. 

In  acute  sthenic  pneumonia,  there  are  few  barriers  to  venesec- 
tion. Advance(^  age  is  none  :  Morgagni  bled  nonagenarians 
with  success.  Neither  does  pregnancy  nor  menstruation,  pro- 
vided the  indications  be  otherwise  positive,  stand  in  the  way  of 
the  use  of  the  lancet,  I  have  repeatedly  bled  women  labouring 
under  pulmonary  inflammation,  during  the  flow  of  the  catamenia, 
without  arresting  the  discharge  ;  and  if  such  stoppage  should 
occur,  cupping  over  the  sacrum,  or  leeching  the  perina3um,  will 
prevent  any  ill  consequences.  During  certain  epidemics,  bleeding 
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is  very  badly  borne ;  and  persons  of  a  constitution  shattered 
by  excess,  social  anxiety,  physical  privation,  or  chronic  disease, 
should,  of  course,  be  cautiously  deprived  of  any  of  their,  already 
spansemic  or  hypinotic,  blood.  The  earlier  the  bleeding,  the 
better.  M.  Louis  has  shown  that  pneumonic  patients,  bled 
within  the  first  four  days,  recover,  ccsieris  paribus,  four  or  five 
days  sooner  than  those  bled  at  a  more  advanced  period ;  and 
Dr.  Jackson,  the  enlightened  practitioner  of  Boston,  has  proved 
that  by  bleeding  on  the  first  day,  the  mean  duration,  in  a  mass 
of  cases  at  the  Massachusetts  Hospital,  was  lowered  from  14'60 
to  ]  1  days.*  No  period  of  the  disease  is  too  late  for  blood- 
letting, provided  the  indication  be  thoroughly  and  strongly 
established  on  general  principles.  Even  the  sta^e  of  suppuration 
is  by  some  held  not  to  be  a  contra-indication,  in  itself  alone,  to 
the  use  of  the  lancet ;  but,  although  the  name  of  M.  Andral 
appears  among  those  of  the  supporters  of  this  doctrine,  I  have 
the  strongest  doubts  of  its  correctness.  M.  Grisolle  refers  to 
four  patients,  bled  to  ten  or  twelve  ounces,  and  iu  whom  post- 
mortem examination,  the  sole  positive  test,  proved  the  existence 
of  the  purulent  stage.  In  all  four  cases,  the  fatal  issue  was 
obviously  hastened,  in  one  almost  immediately  caused,  by  the 
loss  of  blood. f  No  fixed  rule  can  be  laid  down  for  the  quantity 
of  blood  to  be  drawn ;  the  mean  amount  of  four  pounds  five 
ounces,  taken  from  his  patients  by  M.  Bouillaud,  has  been  most 
satisfactorily  proved  by  M.  Grisolle  to  have  produced  no  more 
favourable  immediate  results  (and  of  the  ultimate  ones  what 
may  not  be  feared  ?)  than  the  abstraction  of  a  mean  quantity  of 
two  pounds  seven  ounces  from  a  mass  of  pajieuts  treated  by 

*  Putnam's  Louis  on  Blood-letting.    Boston,  O.  S.,  1836. 

+  Sometimes,  as  wo  have  seen  [760],  a  .lung  apparently  in  a  state  of 
suppuration  is  in  reality  infiltrated  with  softened  fibrinous  exudation, — exud»- 
tion  cells  alone,  and  no  pus-cells,  being  found  with  the  microscope.  This 
anatomical  fact,  not  generally  known,  may  have  some  important  bearing  on 
the  question  of  bleeding  after  the  stage  of  red  hcpatisation  has  passed.  But 
who  shall  distinguish,  during  life,  the  case  of  softened  exudation  from  that  of 
suppuration  ? 
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himself  and  others.*  Eor  my  own  part,  I  strongly  question  the 
utility,  of  even  such  amount  of  depletion  as  this.  Certainly,  few 
cases  have  presented  themselves  to  me  in  London  practice,  where 
it  seemed  necessary  or  advisable  to  draw  blood  oftener  than 
twice ;  sixteen  ounces  sufficing  in  the  first  instance,  and  some 
ten  or  twelve  in  the  second.  Further,  in  cases  of  moderate 
severity,  even  in  the  male  adult,  abstraction  of  eight  to  twelve 
ounces  from  a  vein,  as  the  total  quantity,  effects  aU  the  good  to 
be  obtained  by  general  bleeding.  But  I  desire  it  to  be  under- 
stood that  I  only  make  this  affirmation  in  regard  of  the  sphere 
of  practice  with  which  I  am  familiar, — that  of  the  metropolis. 
Slow  convalescence  is  not  the  worst  evil  in  cases  where  blood 
has  been  too  lavishly  sacrificed  -.  a  form  of  spansemia  is  some- 
times induced,  which  it  may  take  months,  nay  years,  to  remove. 

802.  Leeching,  or  rather  cupping,  over  the  affected  part, 
should  always  be  employed  in  addition  to  general  bleeding ;  in 
very  mild  cases  it  will  suflBce  alone ;  local  abstraction  of  blood 
affects  pain  much  more  directly  and  quickly  than  venesection. 
Six  or  eight  ounces  may,  with  propriety,  be  taken  by  cupping 
in  a  case  of  medium  intensity,  in  addition  to  the  quantity  drawn 
from  a  vein  ;  all  local  pain  sometimes  instantly  disappears  after 
the  operation. 

803.  Tartarised  antimony  stands  next  in  importance  to 
blood-letting  in  the  treatment  of  pneumonia, — were  I,  indeed, 

*  Even  in  our  own  country,  it  was  at  one  time  thought  hy  many  that 
bleeding  could  scarcely  be  pushed  far  enough  :  men  were  systematically  bled 
to  convuhions.  It  was  held  theoretically  sound  to  take  away  blood,  the  pre- 
sumed source  of  the  existing  evil,  to  the  uttermost  point ;  but  it  was  for- 
gotten, or  it  was  not  known,  that  the  increivsed  impetus  of  the  circulation 
during  hajmorrhagic  reaction  might  make  up  for  the  diminished  quantity 
propelled.  In  those  days,  too,  provided  theory  were  satisfied, /acis  wore  held 
as  matters  of  no  importance.  "  Dr.  Gregory,  of  Edinburgh,"  reports 
Dr.  Watson,  "  used  to  bleed  to  the  verge  of  convulsion.  His  colleague, 
Dr.  Rutherford,  seldom  went  beyond  three  bleedings,  .and  generally  accom- 
plished his  object  by  two.  Hia  patients  recovered  quickly ;  Dr.  Oregory't 
very  slowly."  Yet  Dr.  Gregory  continued  to  cling  to  his  practice;  for  ho  had 
theory  on  his  side. 
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hencefortli,  in  the  management  of  this  disease,  forced  to 
surrender  either,  on  the  one  hand,  venesection,  or,  on  the 
other,  cupping  and  tartarised  antimony,  I  should  not  hesitate  to 
relinquish  the  former.  In  what  manner  this  important  agent 
produces  its  beneficial  efi'ects  on  the  lung,  is  matter  of  the 
loosest  speculation ; — that  it  does  produce  such  effects,  is  the 
really  important  point,  and  one  of  which  scientific  proofs 
abound.  There  is  not  any  available  evidence  to  show  positively 
whether  the  efi'ects  of  antimony  on  pneumonia  are  more  marked 
when  the  mineral  is,  as  is  technically  said,  tolerated  perfectly  or 
imperfectly,  or  when  it  is  not  tolerated  at  all.  The  question 
could  obviously  only  be  decided  by  numerical  comparison ;  and 
the  number  of  cases  in  which  complete  tolerance  is  observed 
(that  is,  total  absence  of  effects  on  the  stomach  and  bowels)  is 
relatively  very  small.  Improvement  often  takes  place  within 
eight  or  ten  hours  after  the  medicine  Jias  been  commenced  \vith, 
and  without  any  notable  effect  on  the  alimentary  canal  being 
noticed  ;  whereas  recovery  also  ensues  when  it  acts  freely  both 
as  an  emetic  and  purgative.  Hence  it  is  more  as  a  result  of 
prejudice  (for  what  but  prejudices  are  even  plausible  a  priori 
theories  ?)  than  of  logical  deduction  from  experience,  that,  in 
imitation  of  Easori  and  Laennec,  I  presci  ibe  antimony  in  such 
manner  and  combinations  as  are  most  likely  to  prevent  its 
disturbing  the  stomach.  The  salt  should  at  first  be  given  in 
doses  of  half  a  grain,  combined  with  dilute  hydrocyanic  acid, 
paregoric,  and  tincture  of  orange-peel,  every  hour  for  the  first 
three  or  four  hours, — and  the  dose  then  increased,  at  intervals 
of  two  hours,  to  one  grain  ;  in  the  course  of  twelve  hours  the 
quantity  may  be  raised  to  two  grains, — its  repetition  made  less 
frequent,  say  every  fouilh  hour. 

804.  The  constitutional  effect  of  mercury  is  by  some  held  to 
be  peculiarly  efficacious  in  the  stage  of  red  hepatisation.  It  is 
even  maintained  that  when  that  stage  has  been  reached,  calomel 
is  a  more  valuable  medicine  than  antimony.  No  scientific 
demonstration  of  this  view  exists.    If  it  were  correct,  the 
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value  of  antimony  in  hospital  practice,  at  least,  would  be 
singularly  small ;  for  the  great  majority  of  persons  admitted 
mto  hospitals,  have  some  amount  of  hepatisation,  when  first 
seen.  Mercurials  appear  to  me  to  be  desirable  in  those  cases 
of  pneumonia  only,  where,  for  some  cause  or  other,  antimony  is 
inadmissible. 

805.  Attended  as  it  is,  with  the  maximum  amount  of  hyperi- 
nosis  observed  in  any  affection,  pneumonia  seems  a  priori, 
likely  to  be  controlled  by  free  and  rapid  administration  of 
alkalies.  Half  a  century  ago,  Mascagni  treated  the  disease, 
during  a  severe  epidemic,  on  this  plan,  with  remarkable  success  ; 
his  follower,  Farnese,  gave  the  bicarbonate  of  potass  in  quantities 
varying  from  a  drachm  to  an  ounce  daily. 

806.  Blisters  are  not  advisable  in  the  earliest  periods  of 
pneumonia :  it  would  appear  that  they  have  no  effect  in 
shortening  the  mean  duration  of  the  disease,  and  they  certainly 
increase  fever  and  general  iiTitation  at  the  outset  of  the 
attack.  At  its  more  advanced  periods,  when  fever  has  been 
materially  controlled,  they  certainly  relieve  pain  and  dyspnoea, 
and  seem  to  promote  absorption  of  the  infiltrated  exudation. 

807.  The  ordinary  juvantia  of  the  antiphlogistic  regimen 
must,  of  course,  be  carefully  put  in  requisition ;  the  bowels,  if 
necessaiy,  should  be  opened  by  medicine ;  but  profuse  purgation, 
is,  to  say  the  least,  absolutely  useless. 

808.  Complete  demonstration  of  the  utility  of  treatment  in 
pneumonia  is  found  in  the  fact,  that  the  mortality  of  the  disease 
steadily  increases  with  each  succeeding  day  it  has  been  allowed 
to  run  its  course  uncontrolled.  The  statistics  of  M.  Grisolle, 
referring  to  the  treatment  by  moderate  bleeding  and  tartar 
emetic,  show,  that  while  the  mortality  among  those  seen  and 
treated  within  the  two  first  days,  is  only  one-thirteenth,  it 
rises  among  those  whose  treatment  does  not  commence  till  the 
eighth  day,  from  one-third  to  one-half  of  the  whole  number. 
Here,  then,  is  a  condition  of  success  or  the  reverse,  which 
should  never  be  lost  sight  of  in  estimating  the  value  of  any 
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given  mode  of  treatment.  There  are  certain  other  circum- 
stances, beyond  the  control  of  the  physician,  wliich  exercise  a 
most  indubitable  influence  on  the  issue.  Among  these,  the  pre- 
existence  of  organic  disease,  and  the  state  of  health  generally  of 
the  individual,  hold  an  important  place.  But  of  all  collateral  con- 
ditions, age  is  the  most  important :  while  at  the  two  extremes 
of  life,  in  the  new-born  infant  and  the  octogenarian,  pneumonia 
is,  as  we  have  seen,  almost  inevitably  fatal;  the  mortality 
between  the  ages  of  six  and  twelve  scarcely  exceeds  two  and 
a  half  per  cent.  And  if  it  be  true,  that  between  the  ages  of 
fifteen  and  thirty,  the  deaths  equal  about  six  per  cent,  of  those 
attacked ;  suddenly  rise  to  about  fourteen  per  cent,  in  persons 
aged  between  thirty  and  forty  ;  and  thenceforth  steadily  increase 
with  each  succeeding  decade ;  it  is  manifest,  when  we  plume 
ourselves  on  the  special  excellence  of  a  favourite  system  of 
medication,  we  should  take  count  of  the  ages  of  our  patients. 
There  are  periods  of  life  at  which  it  is  next  to  impossible  to 
save — there  are  periods  of  life  at  which  it  is  not  easy,  with 
common  prudence,  to  lose — a  sufferer  from  idiopathic  and 
sthenic  pneumonia. 

And  hence  it  is,  that,  in  spite  of  its  apparent  gravity, 
pneumonia  is  a  disease  which  may,  and  actually  has  been, 
therapeutically  played  with,  and  this  with  impunity  to  the 
sufferers.  Thus  Skoda,  drawing  not  a  drop  of  blood,  employing 
solely  extractum  graminis,  or  a  few  grains  of  nitre,  and,  in  a 
few  instances,  corrosive  sublimate,  lost  three  only  of  forty-five 
patients  ;  but  the  mean  age  of  the  series  was  only  twenty-five 
and  three  quarters  years.* 

809.  The  value  of  the  treatment  of  pneumonia  by  chloroform- 
inhalation,  as  practised  by  Wacherer,  Baumgiirtner,  Helbing, 
Schmidt  and  Varrentrapp,  must  be  as  yet  considered  sud  judice. 
Varrentrapp,  one  of  its  most  earnest  advocates,  admits  his  want 
of  perfect  faith,  for  cases  of  severity  were  managed  on  other 


*  Bulfoui's  Report,  Br.  and  For.  Med.  Rev.,  p.  591,  Oct.  1846. 
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plans.  Had  severe  cases  been  included,  his  mortality  would 
have  averaged  about  11'5  per  cent  in  a  mass  of  patients  aged 
thirty,*  whose  treatment  commenced  on  the  fifth  day. 

The  number  of  inhalations  averaged  seventy-four  in  ten  and 
a  half  days ;  the  inhalation  was  not  pushed  to  stupefaction, — 
the  vapour  of  a  drachm  only  on  cotton  being  allowed  to  enter 
the  lungs  for  ten  or  fifteen  minutes ;  it  was  repeated  every  two, 
three,  or  fom*  hours. 

810.  Varieties. — The  varieties  of  pneumonia  may  be  arranged 
in  the  following  manner : 


Varieties  depending  on — 


(a.)  Topographical  seat  . 

(6.)  Textural  seat 

(c.)  Amount   of  subjective 
symptoms  . 


f  Single  or  double. 
'  L  Upper,  lower,  central,  marginal,  hypostatic. 
.    Lobar,  lobular,  interlobular. 

\  Obvious,  latent,  terminal. 


((0-  Secondary  or  intercurrent 
origin 


In  new-born 
infants 

From  iEt.  2 
to  tet.  16 


{ 


In  adults 


r  Hardening  of  the  cellular 
A     tissue,  diphtheritic 
<-  disease. 
Croup,  cancrum  oris,  ente- 
ritis, measles,  hooping- 
cough,  variola, 
f  Rheumatic  fever,  puer- 
peral fever,  phlebitis, 
glanders,  pyohasmia, 
peri-  and  endo-carditis, 
typlius,  typhoid,  febri- 
eula,  acute  diseases  of 
the  brain. 
C  Pulmonary  tuberculisa- 
tion  and  cancer,  dis- 
eases  of    the  heart, 
cancer   of  abdominal 
viscera,  diseases  of  the 
liver,  scurvy,  purpura, 
Briglit'a  disease,  &c. 


•  The  age  of  three  patients  not  treated  with  chloroform,  but  included  here, 
is  not  given.    Vide  "  Medical  Times,"  Oct.  1851. 
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811.  (a.)  The  topographical  seat  of  pneumonia,  though  mainly 
interesting  anatomically,  is  not  devoid  of  clinical  import,  as  a 
guide  to  the  observer  in  quest  of  the  physical  signs  of  the 
disease.  Of  one  thousand  four  hundred  and  thirty  cases,  seven 
hundred  and  forty-two  were  of  the  right  lung,  four  hundred 
and  twenty-six  of  the  left,  and  two  hundred  and  sixty-two  of 
both  organs.  With  respect  to  the  cases  of  double  pneumonia, 
which  hold  a  rather  high  numerical  rank  (they  furnish  18'3  per 
100  of  the  whole  series),  it  is  to  be  observed  that  the  great 
majority  of  them  were  not  so  from  the  outset ;  in  other  words, 
that  the  implication  of  the  second  lung  was  secondary  in  point 
of  time.  This,  indeed,  is  a  matter  of  no  mean  importance  ;  for 
in  doubtful  cases  the  existence  of  the  phenomenou  at  one  only 
or  at  both  sides  of  the  chest,  will  aid  materially  in  distinguishing 
the  true  crepitant  rhonchus  of  pneumonia  from  the  subcrepitant 
of  capillary  bronchitis.  And  even  with  the  qualification  now 
mentioned,  alone,  the  frequency  of  double  pneumonia  is  probably 
considerably  exaggerated  in  the  estimate  just  given  :  subcrepi- 
tation  has  often  been  mistaken  for  true  crepitation,  and  a 
double  capillary  bronchitis  put  down  as  a  double  pneumonia ; 
it  is  traditionally  well  known  in  Paris  that  even  Laennec 
committed  this  error.  The  age  of  patients,  too,  must  be  borne 
in  mind :  in  the  adult,  the  proportion  of  double  pneumonias 
does  not  probably  much  exceed  one  in  twelve  ;*  it  has  even 
been  estimated  so  low  as  one  in  seventeen.  On  the  other  hand, 
the  disease  is  almost  always  double  in  new-born  infants  ;  in  one 
hundred  and  twenty-eight  .such  cases,  observed  by  MM.  Valleix 
and  Vernois,  the  right  lung  alone  suflfered  in  seventeen  cases, 
the  left  alone  in  no  single  instance;  while  both  lungs  were 
aifected  one  hundred  and  seventeen  times. 

In  two  hundred  and  sixty-foiu-  cases,  the  upper  lobe  was 
afifected  one  hundred  and  one,  the  lower  one  hundred  and 

*  In  the  scholar  year  1834-5,  when  I  was  attending  at  the  Hotel-Dieu, 
48  cases  of  pneumonia  occurred  in  the  wards  of  M.  Chourael :  33  of  these  were 
of  the  riglit  lung ;  11  of  the  left ;  4  were  double. 
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thirty-three,  tbe  middle  part  thirty,  times  (Grisolle).  Pneu- 
monia commencing  about  the  middle  of  the  lung  is  rarely 
primary  :  it  is  commonly  either  a  sequence  of  endo-pericarditis 
or  of  blood  origin, — a  fact  of  obvious  practical  signification. 
The  anterior  margin  of  one  or  both  lungs  is  sometimes  sepa- 
rately inflamed:  I  believe  that  the  frequency  of  this  peculiar 
seat  has  been  exaggerated  from  confounding  mediastinal  pseudo- 
crepitation  with  true  pneumonic  rhonchus. 

812.  Under  the  phrase  " /^yjJosifaiJic  pneumonia  "  have  been 
described  mere  passive  congestion  of  the  bases  of  the  lungs, 
occurring  shortly  before  death,  and  also  senile  and  adynamic 
inflammations. 

813.  Where  the  tendency  to  such  congestion  exhibits  itself, 
occasional  change  of  posture  from  the  back  to  the  sides,  or  even 
to  the  prone  position,  is  one  of  the  most  important  remedies ; 
and,  indeed,  this  is  true,  more  or  less,  of  eveiy  variety  of 
pneumonia. 

814.  {b)  The  pneumonia  of  infancy  very  frequently,  though 
by  no  means  so  constantly  as  is  usually  taught,  instead  of 
spreading  through  a  lobe  of  the  lung  generally,  limits  itself  to 
scattered  groups  of  lobules,  the  intervening  tissue  remaining 
sound :  such  pneumonia  is  called  lobular.  So,  too,  pneumonia 
preceding  the  formation  of  secondary  abscesses  or  collections 
of  exudation-matter  in  the  lungs,  sequential  to  phlebitis,  and 
pyohfemia,  commonly  assumes  this  form,  no  matter  what  be  the 
age  of  the  individual. 

815.  True  lobular  pneumonia  is  distinguished  in  the  dead 
subject  from  collapse,  and  consequent  solidity,  of  lobules,  by 
the  hepatised  tissue  being  insusceptible  of  inflation  ;  while  merely 
collapsed  nodules  of  tissue,  as  originally  shown  by  Bailly  and 
Legendre,  may  be  blown  up  to  their  natural,  or  very  nearly 
their  natural,  state.  It  is  impossible  to  say  in  how  many  of 
the  series  of  infantile  pneumonias,  above  referred  to,  the  real 
condition  was  nothing  more  than  the  collapse  in  question. 

816.  The  physical  signs  of  lobular  pneumonia  are  obscure. 
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Inspection,  application  of  the  hand,  and  mensuration  gi?e 
merely  negative  results.    Percussion,  too,  does  not  disclose 
such  an  amount  of  dulness  as  can  be  clinically  trusted  to ; 
which  is  no  more  than  might  be  anticipated,  when  we  consider 
that  the  nodules  of  consolidated  lung  are  separated  by  tissue 
perfectly  permeable.  In  many  cases  originally  to  all  appearance, 
at  least,  lobular,  T  have  found  the  sound  duller  than  natural,  it 
is  true ;  but  when  this  was  the  case,  and  the  opportunity  of 
examining '  the  parts  occurred,  I  invariably  discovered  such 
extension  of  the  inflammation  between  the  nodules  as  to  reduce 
the  organ,  physically  speaking,  almost  to  the  state  of  ordinary 
consolidation.    The  respii-ation  is  exaggerated  in  some  points ; 
harsh,  bronchial,  or  even  slightly  blowing  (never  tubular,  so 
long  as  the  pneumonia  is  simply  lobular),  in  the  spots  probably 
corresponding  to  the  consolidated  nodules.     Occasionally  a  few 
cracklings  of  an  imperfect  crepitant  rhonchus  may  be  heard  ;  but 
it  is  difficult  to  distinguish  these  from  the  humid  rhonchus  of 
fine  bronchitis, — a   disease  almost  constantly  associated  in 
children  with  inflammation  of  the  parenchj'^ma. 

817.  The  signs  of  diffuse  pneumonia  in  the  infant  scarcely 
difi'er  from  those  noticed  in  the  adult.  Crepitation,  metaUic 
tubular  bi-eathing,  and  dulness  under  percussion  are  the  essential 
signs  :  the  child's  cry  resounds  with  sniiBing  and  broncho- 
phonic  character.  The  crepitation  is  of  larger  size  than  in  the  - 
adult. 

818.  The  interlobular  cellular  tissue  may  be  the  seat  of  acute  ■ 
suppurative  inflammation,'*  pus  occupying  the  situation  that  ' 
is  filled  by  air  in  interlobular  emphysema.  Or  this  tissue  may 
be  infiltrated  with  fibrinous  exudation,  which  soKdifies  into 
induration-matter,  and  causes  considerable  contraction  of  the 
lung,  and  sinking  in  of  the  side  (Corrigan's  "  cirrhosis  ").  The 
bronchi  undergo  marked  dilatation  ;  and  the  pulmonary  tissue, 
compressed  by  these  tubes  and  by  the  surrounding  induration- 


*  Carawcll'g  framed  drawings,  U.  C.  Museum,  No.  57,  C.  b.  573. 
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matter,  acting  with  its  peculiar  steady  and  constant  force, 
becomes  almost  completely  impermeable.* 

819.  The  physical  signs  are  flattening  and  diminished  width 
of  the  side,  impaired  costal  motion,  increased,  vocal  fremitus, 
percussion  hard  and  duU  or  tubular,  respiration  irregular  in 
distribution,  weak,  deep-seated,  bronchial,  or  diffused  blowing ; 
while  the  rhonchi  of  bronchitis  with  hollow  respiration  indicate 
the  existence  of  dilated  tubes.  The  heart  may,  by  this  condition 
of  things,  be  drawn  to  the  affected  side :  as,  however,  there  is 
very  generally  co-existent  agglutination  of  the  two  laminae  of 
the  pleura,  it  is  difficult  to  say  to  what  extent  the  state  of  the 
lung  alone  contributes  to  the  displacement  of  the  heart ;  such 
was  the  fact  in  the  case  of  Osmond,  referred  to  below.* 

820.  The  distinction  during  life  of  this  state  of  the  lung  from 
simple  chronic  pneumonia  is  always  difficult,  sometimes  impos- 
sible. In  "  cii-rhosis  "  of  the  organ,  retraction  of  the  side  is, 
however,  greatly  more  marked  than  in  ordinary  chronic  inflam- 
mation ;  and  if  there  be  a  considerable  amount  of  flattening,  we 
may  be  certain  that  it  is  not  caused  by  the  latter  disease  alone. 
The  tubular  percussion-sound,  stronger  respiration,  signs  of 
dilated  bronchi,  and  traction  of  the  heart  towards  the  affected 
lung  (only  distinguishable,  however,  on  the  right  side),  met  with 
in  cirrhosis,  are  not  obseiwed  in  the  simple  inflammation. 

831.  (c)  Instead  of  running  the  ordinary  course  with  marked 
subjective  symptoms,  pneumonia  may  be  completely  latent.  The 
perverted  ratio  of  the  pulse  and  respiration,  and  the  physical 
signs,  are  then  the  sole  guides  to  the"  detection  of  the  disease. 
Pneumonia  occurs  in  this  form  solely  under  circumstances 
of  general  physical  debility  :  it  is  either  senile  or  connected 
with  adynamic  diseases,  of  which  it  is  an  intercurrent  phe- 
nomenon, 

822.  Physically,  latent  pneumonia  is  characterised  by  the 

*  In  a  remarkable  case  of  the  kind  (S.  Osmond,  U.  C.  H.,  Males,  vol.*iv., 
p.  336,)  I  found  an  infiltrated  cellulo-fibrous  induration-matter  actually  re- 
placing certain  lobules  of  lung  :  the  pulmonary  texture  had  been  absorbed. 
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rapidity  with  wliicli  it  runs  into  solidification,  and  with  which 
it  involves  a  great  extent  of  substance. 

823.  In  managing  this  form  of  the  inflammation,  the  main 
attention  must  be  given  to  the  state  of  the  system  generally. 
Venesection  I  cannot  believe  to  be  ever  requisite ;  and  abstrac- 
tion of  blood,  even  locally  by  cupping,  should  be  very  cautiously 
ventured  on.  Still,  if  the  respiration  be  much  accelerated,  and 
consolidation  very  rapidly  extending,  a  few  ounces  of  blood  may 
be  taken  by  cupping.  Dry-cupping  is  always  a  measure  of 
utility,  and  unattended  with  danger.  The  early  application  of 
blisters  is  by  some  observers  strongly  recommended  in  this 
variety  of  the  disease  :  I  have  not  happened  to  observe  results 
justifying  their  confidence. 

824.  {d.)  It  is  impossible  to  exaggerate  the  importance  of 
pneumonia,  when  occurring  as  a  secondary  or  intercurrent 
disease  :  in  truth,  the  majority  of  cases  of  fatal  pneumonia 
belong  to  this  class.  It  is  intercurrent  pneumonia  that 
commonly  kills  new-born  infants,  affected  with  hardening  of  the 
cellular  tissue  and  diphtheritic  disease.  From  childhood  to 
puberty,  croup,  cancrum  oris,  measles,,  hooping-cough,  variola, 
frequently  prove  fatal  through  inflammation  of  the  lungs. 
Again,  we  meet  it  complicating  the  diseases  of  the  adult, — and 
if  not  at  this  period  so  frequently  fatal,  not  the  less  important 
for  the  practitioner  to  watch.  Thus  it  appears  in  continued 
fever,  phlebitis,  glanders,  puerperal  fever,  inflammation  of  the 
bowels,  and  of  the  brain  or  membranes,  and  in  acute  rheu- 
matism ;  among  chronic  diseases,  in  pulmonary  tubercle, 
Bright' s  disease,  chronic  affections  of  the  liver,  not  so 
commonly  as  might  be  expected  in  organic  diseases  of  the 
heart,  and  in  cancerous  affections,  not  only  of  the  thoracic,  but 
of  distant  organs. 

825.  In  treating  intercuiTeut  pneumonia,  we  must  remember 
that  the  inflammatory  character  of  the  local  malady  is  modified 
more  or  less  seriously  by  the  general  state  of  the  system.  It  is 
exceedingly  probable  indeed,  that  various  differences  exist 
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I  a  the  intimate  constitution  of  many  of  the  intercurrent 
pneumonias, — though  at  present  no  absolute  proof  of  the  fact 
can  be  given.  Hence,  if  antiphlogistic  management  be  proper, 
iis  it  positively  is  in  these  cases,  the  state  of  the  system  at  large 
should  always  be  allowed  full  control.  This  is  more  especially 
true  in  the  instance  of  diathetic  diseases,  such  as  rheumatism  : 
it  may  be  that  colchicum  is  a  more  important  remedy  than 
antimony  for  rheumatic  pneumonia.  In  pneumonia  complicating 
purpura,  the  treatment,  except  in  regard  of  blistering  and  dry- 
cupping,  is  wholly  that  of  the  blood-disease  present. 

CHRONIC  PNEUMONIA. 

826.  Chronic  pneumonia  is  rare  as  a  sequence  of  the  acute 
disease ;  it  is  rare  as  a  primary  disease  ;  it  is  common  as  a 
local  attendant  on  the  progress  of  tubercle,  cancer,  and  other 
adventitious  products  in  the  lung.  I  mean  by  chronic 
pneumonia,  that  form  of  disease  in  which  impermeable 
pulmonary  tissue  is  infiltrated  with  toughly-solid  induration- 
matter,  and  in  which  there  is  no  tendency  to  a  softening 
process :  these  are  its  main  characters.  Circumscribed  gangrene 
<>n  a  small  scale  occurs  in  very  rare  instances. 

827.  There  is,  however,  also  a  form  of  disease  in  which  the 
affected  tissue  is  infiltrated  with  induration-matter,  less  tough 
in  character,  friable  in  short,  and  disposed  to  break  up  into  a 
kind  of  granular  detritus.  This  condition  forms  a  kind  of 
middle  terra  between  pure  chronic  inflammatory  induration,  and 
tuberculous  infiltration. 

828.  When  acute  pneumonia  lapses  into  the  chronic  disease, 
the  strength  and  flesh,  instead  of  returning  with,  more  or  less 
rapidity,  continue  to  fail ;  there  is  habitual,  though  moderate, 
dyspnoea;  sensations  of  discomfort  and  oppression  within  the 
chest  are  almost  constantly  present ;  cough,  with  insignificant 
catarrhal  expectoration,  and  unattended  with  hemoptysis, 
exists;  there  are  thirst  and  anorexia,  with  irregular  fever, 
which  gradually  grows  constant,  and  has  its  evening-exacerbation, 
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rarely  followed  however,  by  any  notable  niglit-perspiration : 
with  all  this,  the  loss  of  flesh  may,  for  a  time,  almost  equal 
that  occurring  in  the  same  period  in  phtlusis. 

829.  Physical  signs  mark  the  changes  in  the  lung :  the 
surface  is  more  or  less  extensively  depressed,  according  to  the 
area  implicated  ;  the  chest  movements  are  impaired,  especially 
the  costal  ones ;  the  antero-posterior  diameter,  and  the  super- 
ficial width  of  the  side  are  diminished,  and  the  percussion-sound 
is  dull,  sometimes  wooden  or  tubular,  with  marked  parietal 
resistance.  The  respiration  is  weak,  uneven  in  quantity,  harsh, 
bronchial,  or  diffused  blowing  in  the  affected  parts, — occasionally 
exaggerated  beyond  these.  The  vocal  resonance  varies  ;  it  may 
be  bronchophonic  or  null :  the  vocal  fremitus  is  intensified. 
Chronic  pneumonia  has  no  rhonclms  of  its  own  ;  but  there  may 
be  subcrepitation  from  bronchitis  or  oedema.  In  all  probabiUty 
under  favourable  circumstances,  interstitial  creaking-sound  may 
be  produced  by  forced  inspii'ation  in  lung-substance  in  this 
condition. 

M.  Grisolle  refers  to  a  case  observed  by  M.  Eequin,  which 
shows  that  the  auscultatory  signs  in  chronic  consolidation  may 
be  of  a  different  kind, — in  fact,  all  of  them  negative ;  total 
absence  of  all  healthy  or  morbid  respiration-sounds,  of  rhonchus, 
and  vocal  resonance,  the  percussion-sound  at  the  time  being 
completely  dull.  In  the  case  referred  to,  the  affection  was 
mistaken  for  simple  pleuritic  effusion ;  but  the  patient  dying 
in  a  slate  of  marasmus  two  or  three  months  after  the  outset 
of  the  aiiection,  the  sole  morbid  condition  discovered  in  the 
chest  was  very  firm  induration,  neither  gi-anular  nor  tuberculous, 
of  the  lower  lobe  of  the  right  lung.  Unfortunately  we  are  not 
informed  of  the  state  of  vocal  fremitus.  What  the  physical 
conditions  were,  capable  of  thus  annulling  the  effects  of  conduc- 
tion, unison-resonance,  and  echo,  remains  matter  of  pure  conjec- 
ture ;  it  is  a  parallel  state  of  things  to  that  sometimes  observed 
in  acute  solidification. 

830.  In  cases  where  the  aflFection  principally  implicates  the 
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upper  lobe,  and  where  obstruction  of  air-cells  has  been  extensive, 
while  the  contraction  of  the  exudation-matter  thrown  out  into 
I  he  substance  of  the  lung  has  been  active,  flattening  of  the 
iiifra-clavicular  region  will  take  place.     Under  these  cii'cum- 

tances,  especially  if,  as  often  is  the  fact,  among  the  general 
mptoms  appear  emaciation,  and  slow  fever, — tlie  distinction 

if  the  case  from  tuberculous  consolidation  is  extremely 
difficult — impossible,  indeed,  unless  by  the  aid  of  repeated 

xaminations  at  certain  intervals  of  time.  The  comparatively 
stationary  condition  of  the  part  in  simple  consolidation,  taken 
in  conjunction  with  the  progress  of  the  general  symptoms,  if  it 
do  not  perfectly  explain  the  nature  of  the  case,  will,  at  least, 
point  to  the  necessity  of  a  cautious  diagnosis.  Fortunately 
difficidties  of  the  class  now  especially  referred  to  are  of  rare 
occurrence. 

831.  The  treatment  of  chronic  pneumonia  is  not  essentially 
different  from  that  of  the  early  stages  of  tuberculisation.  If 
tlie  diagnosis  were  positively  established,  tlie  occasional  applica- 
tion of  a  few  leeches,  or  the  abstraction  of  three  or  four  ounces 
of  blood  by  cupping,  might  be  more  freely  ventured  upon,  in 
the  absence  of  all  acute  symptoms,  than  in  phthisis. 

The  external  application  of  strong  ioduretted  solutions,  and 
the  internal  use  of  cod-liver  oil,  and  bitter  tonics,  combined 
with  alkalies,  are  medicinally  the  agents  most  to  be  trusted  to, 

(EDEMA  OF  THE  LUNG, 

832,  QSdema  of  the  lung  is  anatomically  characterised  by 
infiltration  of  its  texture  with  a  colourless  watery  fluid,  more  oi 
less  completely  airless  ;  the  organ  is  inelastic,  pits  under  pres- 
sure and  scarcely  crepitates.  The  texture  is  unchanged,  how- 
liver ;  fragments,  firm  and  resistent,  sink  instantly  in  water, 
after  trifling,  or  without  any,  pressure. 

A  slight  amount  of  pulmonary  oedema  is  pretty  frequently 
found  in  the  body,  no  matter  what  have  been  the  cause  of  death  : 
clinically  this  is  insignificant. 
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833.  When  of  clinical  importance  puinnonary  oedema  is  in 
the  immense  majority  of  cases  a  secondary  state,  either  <  i 
passive  or  mechanical  origin.  Passive,  when  it  forms  a  part  of 
general  dropsj',  depending  on  morbid  states  of  the  blood,  as 
in  Bright's  disease,  purpura  or  scorbutus,  or  occurs  in  the 
course  of  acute  general  diseases,  such  as  typhus  or  typhoid 
fevers.  Passive,  too,  when  it  follows  as  a  sequence  of  congestive 
conditions  of  the  lung,  as  after  the  acute  periods  of  bronchitis 
and  pneumonia,  or  in  the  course  of  chronic  bronchitis.  Me- 
chanical, when  dependent  on  obstructive  disease  of  the  orifices 
of  the  left  side  of  the  heart,  or  on  disease  of,  or  extraneous 
pressure  on,  the  pulmonary  veins. 

834.  Hypertrophy  of  the  right  ventricle  and  pulmonary 
artery  are  conceivable  causes  of  a  sort  of  active  oedema  of 
the  lung ;  but  I  have  not  met  clinically  with  oedema  of  the 
sort. 

835.  Section  of  the  par  vagum  induces,  among  other  effects 
on  the  lungs,  sero-saiiguineous  infiltration  of  their  texture  ;  bat 
of  the  influence  of  morbid  states,  dynamic  or  statical,  of  the 
nerve  in  producing  such  oedema,  nothing  is  known  but  by 
conjecture.  Is  the  effect  in  vivisections  of  passive  or  active 
mechanism  ?  Laennec  taught  that  pulmonary  oedema  may 
occur  as  a  primary  and  idiopathic  condition,  and  that  the 
suffocative  orthopncea,  which  sometimes  cuts  off  cliildren  after 
measles,  arises  from  such  osdema. 

836.  In  cases  of  general  dropsy  the  external  anasarca,  as  is 
weU  known,  seems  to  be  rapidly  translated  in  some  cases  to 
internal  cavities,  especially  the  peritonaeum,  more  rarely  the 
pleura.  I  have  once  or  twice  known  the  transference  take 
•place  especially  to  the  parenchyma  of  the  lung. 

837.  Considering  the  numerous  ways  in  which  pulmonary 
oedema  is  speculatively  producible,  it  is  of  rare  occurrence. 

838.  ffidema,  under  whatever  conditions  generated,  is  usually 
either  diffused  through  the  lungs  or  limited  to  tliose  parts, 
where  the  laws  of  gravitation  would  naturally  direct  the  fluid. 
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But  serosity  may  accumulate  especially  at  the  apices.  In  a 
case  of  emphysema,*  carried  to  so  high  a  point  that  the  anterior 
edges  of  the  lungs  overlapped  superiorly,  and  almost  completely 
covered  the  heart  inferiorly,  and  in  which  there  were  dilated 
bronchi,  bronchial  abscesses,  and  some  spots  of  pulmonary 
apoplexy,  the  apices,  bearing  the  marks  of  the  ribs  upon  them, 
were  loaded  with  black-coloured  fluid,  airless  and  of  watery 
consistence.  There  was  no  disease  of  the  mitral  orifice  or  of  the 
right  side  of  the  heart :  nor  was  there  any  obvious  obstruction 
of  the  pulmonary  veins. 

839.  Disturbance  of  respiration  from  a  slight  to  an  intense 
degree,  sUght  cough,  watery,  or  sometimes  rather  tenacious, 
expectoration,  sensation  of  weight  and  heaviness  within  the 
chest,  constitute  the  symptoms — a  combination  anything  but 
distinctive :  neither  are  the  physical  signs  conclusive.  Inspection 
discloses  nothing  sufficiently  marked  to  be  trusted  to ;  the  vocal 
fremitus  may  be  slightly  intensified;  the  percussion-sound  is 
duller  than  natural ;  the  parietal  resistance  increased ;  the  vocal 
lesonance  varies  in  character  ;  the  respiration  is  weak,  and 
harsh,  or  even  blowing,  and  mingled  with  fine  bubbling 
rhonchus,  or  in  rare  cases  with  a  rhonchus  not  distinguishable 
from  true  crepitation  :  the  fine  bubbling  rhonchus,  when  very 
liquid  and  well  marked,  is  the  most  distinctive  sign. 

8i0.  In  congestion  of  the  lung,  if  rhonchus  exist,  it  is  drier 
than  in  ojdema,  the  expectoration  more  viscid,  and  there  are  no 
dropsical  symptoms.  Hydrothorax  is  unattended  with  rhonchus, 
and  the  dulness,  caused  by  the  pleural  fluid,  changes  its  seat 
with  the  posture  of  the  patient.  Pleural  pseudo-rhonchus, 
unless  care  be  taken,  may  be  confounded  with  the  bubbling 
rhonchus  of  oedema.  The  rhonchus  of  capillary  bronchitis  is 
rather  to  be  distinguished,  it  must  be  confessed,  by  coexistent 
'ividcnce  of  bronchial  inflammation,  than  by  its  own  characters. 

*  .Skinner,  U.  C.  H,,  Males,  vol.  i.x.,  p.  97;  the  right  lung  weighed  42^-  it/..; 
lie  left,  37i  01. 
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841.  Q]](lema,  occurring  after  pneumonia,  furnishes  an  indi- 
cation for  the  use  of  gentle  tonics.  If  it  form  a  part  of  general 
dropsy,  it  is  mainly  to  be  relieved  by  means  calculated  to  lessen 
the  latter.  But  dry-cupping  and  a  succession  of  flying  blisters 
to  the  chest,  sometimes  exercise  a  distinctly  beneficial  local 
effect. 

GANGRENE  OF  THE  LUNG. 

843.  Laennec  described  two  forms  of  gangrene  of  the  lung, 
the  diffused  and  the  circumscribed :  the  tissue  may  besides 
sphacelate  in  patches  or  in  nodules,  embracing  a  greater  or  less 
number  of  lobules.  Of  sixty-eight  cases,  sixty-two  are  repre- 
sented to  have  been  of  the  circumscribed,  six  of  the  diffused 
form.* 

843.  In  the  diffused  form  there  is  no  evidence  of  limitation, 
either  by  exudation-matter  or  otherwise,  of  the  gangrenous 
process.  In  the  circumscribed  form,  the  sphacelated  parts  are 
smTOunded  by  tissue  infiltrated  by  exudation-matter  of  low 
plastic  type.  In  both  forms  excavation  occurs ;  in  both  perfo- 
ration of  the  pleura,  of  the  ojsophagus,  and  even  of  the 
diaphragm  may  ensue ;  fatal  pneumo-hydrothorax  may  thus  be 
caused ;  or,  both  pleural  layers  having  been  previously  agglu- 
tinated, may  be  perforated,  and  the  gangrenous  ichor  con- 
veyed beneath  the  skin, — subcutaneous  emphysema  following. 
Haemorrhage,  either  into  the  bronchi  or  pleura,  profuse  enough  to 
cause  instant  death,  has  sometimes  occurred  from  perforation  of 
a  vessel ;  but  this  is  rare,  inasmuch  as  both  arteries  and  veins 
are  commonly  plugged  with  coagula  not  only  in,  but  on  the 
confines  of,  the  mortified  tissue.  The  bronchi  are  cut  abruptly 
across  by  the  sloughing  process.  An  observation  by  Schroeder 
van  der  Kolk,t  in  which  he  found  the  pulmonary  lymphatics 
and  the  bronciiial  glands  more  or  less  gorged  with  gangrenous 
fluid,  requires  confirmation  :  though  there  can  be  little  doubt  of 


*  Diet,  dc  Mc'docine,  t.  xxii,  +  Obs.  Anat.  Path.,  t.  i. 
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its  correctness,  both  from  the  character  of  the  observer,  and  the 
fact  that  purulent  matter  distinctly  makes  its  way  from  abscesses 
lit  the  king  to  the  lymphatic  vessels. 

844.  Pulmonary  gangrene  is  so  commonly  fatal,  and  fatal  in 
I  short  a  period,  that  opportunities  rarely  occur  of  tracing  the 
unnges  undergone  by  the  excavations,  it  effects.     There  is 

i  vidence,  however,  to  show  that  a  cavity  of  the  sort  may 
eventually  become  lined  with  a  pyogenic,  or  pseudo-mucous, 
membrane,  secreting  a  fluid  wholly  free  from  gangrenous  odour. 
In  a  case  that  has  been  under  my  observation  for  a  considerable 
period,  and  which  1  believe  to  be  of  this  kind,  the  sputa  tem- 
porarily acquire  a  putrid  smell  from  time  to  time, — but  whether 
from  mere  alteration  in  quality  of  the  secretion,  or  from 
patchy  sphacelation  of  the  sui'face  of  the  excavation,  I  am  unable 
to  say. 

A  tendency  to  cicatrize  is  in  very  rare  instances  exhibited  by 
these  cavities  :  but  of  actually  complete  closure  I  have  met  with 
no  recorded  example.  A  case  described  by  Dr.  Gerhard  shows 
iliat  nine  years  after  the  formation  of  a  gangrenous  excavation, 
closure  may  not  be  eff'ected. 

845.  Cruveilhier  describes  an  odourless  variety  of  gangrene  : 
the  texture  falls  into  shreds  ;  no  smell  is  observed  either  during 
life  or  after  death. 

846.  The  diifused  and  cii'cura scribed  forms  are  generally 
limited  to  a  single  spot;  nodular  sphacelus,  like  pyohaemic 
abscesses,  frequently  afl^ects  many  together.  The  periphery  of 
the  lungs  seems  especially  to  sufter  from  the  latter,  the  postero- 
inferior  and  central  parts  from  the  former.  The  right  lung  is 
more  commonly  affected  with  diffused  gangrene  ;  both  organs 
■ire  implicated,  when  the  disease  is  nodular. 

847.  Pulmonary  gangrene  is  either  solitary,  or  associated 
with  similar  change  in  various  parts.  The  former  is  more 
■ommon  in  the  adult ;  the  latter  in  infancy.    In  certain  hajmic 

senses,  too,  several  parts  or  tissues  suffer,  coetaneously  or 
>nsecutively. 


■  « 
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848.  The  conditions,  under  wliich  gangrene  of  the  lung 
occurs,  may  be  thrown  into  tabular  form,  as  follows : — 

Gangrene  of  Lung  prodwed  by — 

I.  "1  Pneumonia,  acute  and  chronic;  tuberculiBation ;  cancer; 

Local  diseases    .  J     haemorrliago  ;  Iiydatids. 


II. 

Cardie  disease 


|-  Acute  endocarditis  of  right  heart  ? 

rAnimal  venoms  ;  stings  of  certain  insects. 

J       ,.,    .         r  Glanders;  exanthemata;  typhoid  fever: 
o     ■  J-  *S  Morbid  viruses ^    jr  t 

rlEEmic Qiseases  ,  ^     purpura;  scurvy; pyohaemia; gangraemii. 

l-Heterajmia ;  poisonous  gases 


III. 


IV. 

Pei'verted  inner- 
vation of  the 
lungs 

V. 

Traumatic. 


■Epilepsy;  insanity;  organic  cerebral  disease. 


i| 


849.  I.  The  rarity,  with  which  acute  pneumonia  eventuates 
in  gangrene,  has  already  been  insisted  upon  [772] :  where 
such  termination  does  occur,  it  may  be  immediately  determined 
by  excessive  violence  of  the  inflammation,  or  by  obstruction  of^ 
nutrient  vessels ;  under  either  cii'cumstances  a  depraved  state 
of  the  blood  is,  with  general  adynamia,  probably  necessary  as  a 
prior  condition.  In  rare  instances  the  vascular  obstruction 
caused  by  the  progress  of  tuberculization  and  of  cancer, 
copious  infiltration  of  blood,  and  the  pressure  of  a  hydatid 
sac,  have  all  been  productive  of  local  gangrene  on  the  same 
principle.  .j 

850.  By  the  obstruction  of  what  vessels  is  the  failure  of 
nutrition  brought  about?  Sir  R.  Carswell  thinks  by  that  of 
the  pulmonary  artery.  Of  the  obstruction  of  the  contiguous 
branches  of  that  vessel,  which  he  has  figured,  and  which  I  have 
also  seen  on  an  extensive  scale,  there  can  be  no  doubt.  Bat 
physiologists  assign  the  nutritive  quality  especially  to  the 
bronchial  arteries  ;  while  the  blood  of  the  pulmonary  artery  can 
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ouly  uourisli,  it  is  held,  after  oxygenation  in  the  capillaries  and 
to  a  limited  extent :  now  the  state  of  the  bronchial  arteries  in 
ingrene  has  never,  that  I  know  of,  been  examined. 

851.  II.  May  obstruction  of  minute  branches  of  the  pulmonary 
artery,  from  cu'culation  of  the  products  of  endocarditis  of  the 
I  ight  heart,  cause  patches  of  gangrene  in  the  lung  ?  All  I  know 
on  the  matter  is  this.  In  a  child,  cut  off  by  endo-pericarditis 
affecting  both  sides  of  the  heart,  and  central  pneumonia  of  the 
left  lung,  there  were  three  or  four  pea-like  spots  in  the 
iuHamed  tissue  distinctly  gangrenous :  the  condition  generally 
of  the  child  was  not  favourable  to  gangrene  ;  and  it  seemed 
possible  that  plastic  products  or  minute  fibrinous  concretions 
from  the  endocardium  might  have  plugged  the  capillary  vessels. 
Such  facts,  if  not  otherwise  explicable,  would  tend  to  prove  that 
Ibe  nutrition  of  the  lung  is  really  in  part  effected  by  the  pul- 
monary artery :  they  would  also  corroborate  Dr.  J.  Taylor's 
views  on  the  mechanical  production  of  pneumonia  by  endo- 
carditic  secretions.  ^ 

853.  III.  Sir  R.  Carswell  figures  gangrene  of  the  lung,  asso- 
■iated  with  that  of  the  lip,  ensuing  on  the  bite  of  an  insect.  In 
children  gangrene  of  the  lung  has  particularly  been  noticed 
after  measles,  scarlatina,  and  variola,  commonly  associated  with 
■ancrum  oris  ;  so,  too,  in  the  course  of  typhoid  fever,  purpura, 
and  scurvy ;  in  rare  cases  of  glanders ;  in  the  purulent,  and  in 
the  gangrenous*  diathesis,  the  lung  sphacelates  in  a  certain 
proportion  of  cases.  Poisoning  of  the  blood  by  the  gases 
evolved  in  animal  putrefaction,  seems  to  cause  pulmonary  gan- 
-Tene  in  some  persons.  The  slow  deterioration  of  the  vital  fluid 
w  orked  out  by  habits  of  debauchery  and  by  privation  seems  to 
be  the  groundwork  of  gangrene  in  many  instances,  if  not  to 
directly  produce  it.  In  all  cases  of  this  class  there  is  a  tendency 
to  haemorrhagic  effusion  and  passive  congestions. 

85.3.  IV.  The  occurrence  of  gangrene  of  the  lung  has  been 

*  A  diathesis  which,  though  not  generally  recognised,  is  jnst  as  real  as  the 
irulent,  and  for  which  the  name  gangrxiuia  might  bo  adopted. 
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noticed  by  many  persons  as  a  dependance  on  cerebral  disease. 
Of  tbe  tolerably  frequent  concurrence  of  the  two  states,  there 
can  be  no  doubt :  and  the  former  seems  fairly  explicable  by 
deficient  or  perverted  nervous  influence,  just  as  the  local  gangrene, 
which  sometimes  occurs  in  a  hemiplegic  side.* 

854.  V.  In  those  rare  instances  where  the  lung  has  mortified 
after  external  injury  to  the  chest,  some  favouring  condition  of 
the  blood  in  aU  probability  pre-existed. 

855.  Sphacelation  of  the  lung  occurs  at  all  periods  of  life ;  the 
subjoined  table,  constructed  from  his  own  observations  by 
M.  Ernest  Boudet,f  furnishes  by  far  the  most  trustworthy 
information  on  this  point,  as  well  as  upon  the  frequency  of  the 
disease,  and,  indeed,  of  spontaneous  gangreue  in  general. 


AGE. 

Numbers  of 
post-mortem 
examinations. 

Cases  of 
gangrene  of 
the  lung. 

to  -2  2 

g  o  a 

OQ 

:3  . 

o  g  §  S 
2     o  c 

Total  oases  of 
gangi'one. 

|gi 

"c  52 

1  li 

Children .  . 

135 

5 

1  :  27 

9 

14 

1  :  9 

Adults  .  .  . 

156 

2 

1  :  78 

4 

6 

1  :27 

Aged  persons 

22.0 

2 

11  :  19 

7 

9 

1  :24 

511 

9 

20 

29 

856.  The  symptoms  in  the  diffused  form  are  great  general, 
prostration,  oppressed  breathing,  profuse  expectoration,  frothy 
and  purulent-looking,  of  gangrenous  odour,  with  a  small,  feeble, 
and  very  frequent  pulse,  and  all  the  general  appearances  of 
intense  adynamia.  The  power  to  expectorate  is  soon  lost,  and^ 
death  directly  occurs  from  siifi"ocation. 

857..  The  course  of  circumscribed  gangrene  is  somewhat 
different.  At  first  the  evidences  of  affection  of  the  lung  are 
commonly  extremely  obscure  ;  the  signs  of  pulmonary  congestion 

»  Clin.  Lect.,  "  Lancet,"  loc.  cit.,  p.  281. 
+  Archives  dc  Mdd.,  Sept.  1843. 
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exist,  coupled  with  an  amount  of  prostration  quite  out  of 
proportion  with  the  extent  of  local  disease ;  the  expectoration 
raiico-purulent,  rarely  bloody  in  adults,  frequently  so  in  infants 
and  children  (if  they  expectorate  at  all),  acquires,  the  moment 
perforative  communication  is  established  between  the  bronchial 
tubes  and  the  gangrenous  tissue,  properties  more  or  less  strongly 
characteristic  of  the  disease.  It  is  of  dirty -greenish,  yellowish- 
brown,  or  ash-gray  colour ;  very  liquid ;  and  exhales  an  odour 
'  stinctly  gangrenous,  or  resembling  that  of  wet  plaster,  or  sui 
•jeneris  but  painfully  foatid.  In  the  adult  the  bi-eath  generally 
has  the  same  fator,  but  this  may  not  be  constant :  the  expired 
air  may  be  completely  free  for  some  minutes  at  a  time  from 
disagreeable  smell ;  when  suddenly,  without  cough  or  any  other 
apparent  cause,  it  becomes  intolerably  fojtid.*  Possibly  tempo- 
rary plugging  of  the  bronchi  communicating  with  the  mortified 
tissue  may  account  for  the  absence  of  odour.  In  children, 
fcetor  of  the  breath  is  less  common  than  in  adults, — occurring 
in  scarcely  a  third  of  those  affected. 

858.  The  physical  signs  are  those  of  consolidation  followed 
by  those  of  breaking  up  of  tissue  and  eventually  of  excavation. 
There  is  no  special  character  in  the  signs  of  any  one  of  these 
conditions  indicating  the  nature  of  the  disorganising  process. 
The  signs  of  pneumonia  may  precede,  and  those  of  bronchitis 
accompany,  the  evidences  of  giving  way  of  tissue. 

859.  The  terminations  of  circumscribed  gangrene  are  by 
death  or  recovery.  Death  may  occur  rapidly  by  collapse,  or 
sometimes  by  hajmoptysis  or  hsemothorax.  Or  the  fatal  event 
may  take  place  slowly  :  abundant  purulent  foetid  expectoration, 
hectic  fever,  night  sweats,  emaciation,  wear  out  the  patient;  and, 
after  protracted  suffering  of  weeks,  or  even  months,  death 
ensues.  In  cases  of  recovery  (unfortunately  a  small  minority), 
the  discharge  loses  its  fostor,  diminishes  in  quantity,  and 
becomes  simply  mucous  ;  the  hectic  fever  ceases,  the  appetite 
returns,  and  a  complete  rally  is  gradually  accomplished.  The 

*  D.  Hayes,  U.  C.  H.,  Males,  vol.  vi.,  p.  92. 
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physical  signs  of  local  consolidation,  deficient  breathing-action, 
and  sometimes  of  excavation,  remain. 

860.  The  diagnosis  of  gangrene  of  the  lung  turns  upon  the 
peculiar  fojtor  of  the  breath  and  expectoration,  coupled  with  the 
physical  signs  of  softening  and  excavation  of  the  pulmonary 
substance,  ensuing  upon  those  of  sub-acute  adynamic  pneumonia, 
or  upon  those  of  congestion  of  the  lung  arising  in  the  course  of 
the  various  morbid  states  already  enumerated.  But  there  are 
sources  of  fallacy  of  two  kinds :  there  may  be  the  extremest 
fajtor  and  profuse  greenish  sero-purulent  expectoration,  and  yet 
no  true  gangrenous  cavity  formed ;  and  there  may  be  a  gan- 
grenous cavity  without  the  characteristic  conditions  of  the 
breath  and  sputa. 

861.  In  the  first  class  of  cases  appear  examples  of  acute 
added  to  chronic  bronchitis,  where  the  breath  and  sputa  acquire 
gangrenous  odour,  without  any  evidence  of  excavation, — where 
recovery  takes  place,  the  foetor  being  merely  temporary,  and 
where  the  only  plausible  explanation  of  the  facts  is,  that  slough- 
ing of  the  mucous  membrane  has  occurred  within  the  tubes  on 
a  small  scale.  I  have  no  proof  of  this  view,  however,  to  offer  in 
the  form  of  ^ost-mortem,  examination.  Again,  the  breath  and 
sputa  sometimes  acquire  gangi'cnous  odour,  in  cases  of  broncho- 
pleural fistula  with  empyema,  where  changes  in  the  pleural  sac 
are  the  real  causes  of  the  fee  tor.  I  have  even  known  the  expeo* 
toration  acquire  that  odour,  in  cases  of  non-communicating 
empyema,  apparently  from  chemico-vital  changes  in  the  pleural 
cavity, — a  fact  assimilable  to  tliat,  familiar  to  surgeons,  of  the 
Btercoraceous  odour  sometimes  acquired  by  the  contents 
abdominal  abscess  without  intestinal  communication.  In  both 
cases  transudation  of  fcutid  gas  through  softened  and  rarified 
tissue  of  low  vital  resistance,  probably  occurs. 

862.  But  even  the  positive  signs  of  cavity  in  the  lung 

the  foctor,  do  not  prove  that  the  cavity  is  of  essentially  and 
primarOy  gangrenous  nature.  It  may  be  tuberculous,  or 
it  may  be  purulent.    I  have  now  seen  some  half-dozen  cases 
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of  consumption,  in  which  the  special  fcetor  occurred  incident- 
ally in  connection  with  tuberculous  cavities  already  formed. 
In  one  of  these  instances  (Consumption  Hospital,  Chelsea), 
the  expectoration  of  a  foetid  pea-like  mass,  distinctly  pos- 
sessing microscopically,  and  even  to  the  naked  eye,  the 
characters  of  pulmonary  tissue,  put  a  term  to  the  gangrenous 
discharge, — a  fact  which  I  liold  to  be  proof  positive  that  a  minute 
sphacelated  spot  may  impress  tlie  characteristic  fcetor  upon  the 
expectoration  and  breath,  quite  as  effectually  as  gangrene  of  ex- 
tensive area.  A  tuberculous  cavity,  thus  locally  gangrenous,  is 
very  difficult  to  distinguish  from  true  gangrene  of  the  lung,  if 
the  case  be  seen  for  the  first  time  when  that  change  has 
occurred,  and  if  the  history  of  the  case  be  imperfect.  The  seat 
of  the  cavity  at  the  apex,  and  the  existing  signs  of  induration 
at  the  other  upper  lobe,  once  guided  me  successfully  to  the 
diagnosis  in  a  case  of  this  kind  ;  but  I  am  far  from  thinking  th-e 
observer  would  always  be  justified  in  an  absolute  affii-mation  on 
such  data.  A  foetid  abscess  is  generally  distinguishable  from 
true  gangrene,  not  by  the  amount  of  fcetor,  which  may  be  just 
as  great  from  local  sloughiug  of  the  walls  of  the  abscess,  but  by 
the  fact  that  the  signs  of  excavation  precede  the  occurrence  of 
fcetor  in  the  case  of  abscess,  follow  it  in  that  of  true  gangrene.* 
The  second  variety  of  case,  where  real  gangrene  occurs  with- 
out perceptible  foetor,  is  rare,  especially  in  the  adult.  In 
children  a  guide  to  the  diagnosis  of  an  excavation  thus  formed, 
is  sometimes  found  in  hsemoptysis ;  for,  singularly  enough, 
Nvhile  tubercle  scarcely  ever  causes  haemoptysis  in  childhood, 
i^angrene  is  then  frequently  attended  with  that  symptom. 

*  In  a  case  which  fell  recently  under  my  observation  (Dl.  Hayes,  U.  C.  H., 
Males,  vol.  vi.,  p.  92,  1861),  there  were  occasionally  such  abundant  dis- 
iiargcs  of  almost  pure  pus,  alternating  with  the  more  characteristic  diffluent 
gangrenous  expectoration,  that,  had  not  foetor  preceded  by  some  days  the 
signs  of  softening  and  excavation,  I  should  have  been  disposed  to  regard  the 
case  as  one  of  fcctid  abscesses  successively  bursting,  and  not  of  gangrene  : 
unfortunately  permission  to  examine  the  body  could  not  be  obtained. 
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•  8G3.  Gangrene  of  the  lung-substance,  or  of  induration-matter 
infiltrating  it,  may  run  a  clironic  intermitting  course.  At  least, 
I  have  seen  a  case  in  which  fcetid  gangrenous  expectoration 
continued  with  intermissions  for  months,  without  much  attend- 
ant constitutional  suffering,  but  with  gradual  development  of 
the  signs  of  excavation  in  a  spot  where,  I  was  assured,  the 
existence  of  a  gangrenous  cavity  had  been  affirmed  by  a  prac- 
tised observer  some  time  before,  but  of  wliich  no  positive 
evidence  remained,  when  I  first  became  acquainted  with  the 
patient.  Had  accumulation  of  induration-matter  taken  place 
here,  and  subsequently  slowly  sloughed  away  ? 

864.  The  condition  referred  to  a  moment  since  as  connected  ;. 
with  endocarditis  [851]  may  be  considered  an  example  of  ^- 
nodular  gangrene ;  I  have  also  seen  it  in  one  case  of  so-called 
secondary  abscesses ;  only  a  certain  number  of  the  nodules,  and 
only  the  central  part  of  these,  were  actually  sloughy. 

865.  The  prognosis  of  gangrene  of  the  lung  cannot  be  held  % 
to  be  absolutely  fatal.  Eecovery  has  been  calculated  to  occur 
in  one  twelfth  of  cases  :  this,  however,  I  regard  as  altogether  too 
high  an  estimate  of  the  favourable  chances,  unless  it  be  under- 
stood to  include  the  most  trivial  cases,  as,  for  instance,  partial 
sloughing  of  the  walls  of  a  cavity.  It  must  be  remembered  that 
the  characteristic  foetor  may  be  impressed  on  the  sputa  by 
the  merest  iragment  of  mortified  tissue. 

866.  In  the  treatment  of  gangrene  of  the  lung,  the  chief 
reliance  has  hitherto  been  placed,  in  the  acute  state,  in  stimiilants 
and  tonics :  the  sesqui-carbonate  of  ammonia,  opium,  and 
camphor,  in  various  combinations  with  bark,  or  quinine,  given 
in  full  and  repeated  doses,  are  held  to  afford  the  patient  the  best 
chances  of  recovery.  The  effect  on  the  powers  of  the  system 
generally,  often  produced  by  the  first  few  doses,  is  really  extra- 
ordinary. Wine  or  brandy  may  be  administered  at  the  same 
time. 

The  remarkable  effects  of  chlorate  of  potass  in  gangrene  of 
the  mouth  entitle  this  salt  to  a  trial,  where  the  lungs  suffer}  T 
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the  eifects  of  yeast  in  frequently  repeated  doses  of  an  ounce,  also 
deserve  investigation.  I  should  be  disposed  to  confide  more 
in  either  of  these  agents  than  in  ammonia,  the  permanently  bene- 
ficial effects  of  which  I  have  never,  I  confess,  seen  demonstrated. 

867.  The  only  local  measm-es  advisable,  under  ordinary  cir- 
cumstances, are  di-y-cupping  and  counter-irritation  by  blistering 
or  otherwise;  and  these  only  when  the  disease  appears-,  in  the 
main  at  least,  of  local  origin.  If,  however,  the  evidences  of 
acute  secondary  pneumonia,  produced  by  the  irritative  action  of 
the  sloughed  lung,  are  conclusive,  and  the  system  generally  has 
rallied,  a  few  ounces  of  blood  might  be  cautiously  abstracted 
by  leeches  or  cupping,  from  the  affected  side  :  the  positive  indi- 
cation for  this  practice  will,  however,  very  rarely  arise ;  and  has 
never  done  so  within  my  own  experience. 

868.  In  cases  lapsing  into  the  chronic  state,  the  mineral  acids 
and  quinine  become  the  main  remedies ;  of  the  former,  the 
nitro-muriatic  is  probably  the  best. 

869.  Fcetor  should  be  corrected  by  chlorinated  mouth-washes, 
or  fluids  containing  creasote  in  suspension.  The  chloride  of 
zinc  may  be  used  for  tliis  purpose  in  a  state  of  extreme  dilation  j 
three  grains  to  eight  ounces  of  water.  Inhalation  of  tar 
vapour,  of  creasote,  of  chlorine,  should  be  had  recourse  to,  not 
only  as  corrective  of  fcetor,  but  as  tending,  in  all  probability,  by 
their  direct  chemical  action  on  the  sphacelated  tissue,  to  control 
septic  changes  within  the  lung,  and  so  lessen  the  local 
irritation,  and  constitutional  depression. 

870.  The  diet  should  be  nutritious  and  digestible :  strong 
beef-tea,  thickened  with  isinglass  or  prepared  gelatine,  finely- 
pounded  meat,  eggs  beaten  up  with  small  quantities  of  brandy^ 
milk,  &c.,  should  be  given  as  frequently  as  the  digestive  powers 
of  the  patient  appear  to  permit.  Good  porter  in  moderation  is 
an  advisable  beverage. 
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PULMONARY  HiEMOREHAGE  AND  HiMOPTTSIS. 

871.  HEemorrhage  may  occur  from  the  mucous  membrane, 
or  other  actual  tissue,  of  the  tubes  ;  or,  within  the  tissue  of 
the  lung  itself;  it  is,  accordingly,  either  bronchial  or  pul- 
monary. 

873.  BroncJdal. — It  is  generally  stated  in  systematic  works 
that  bronchial  haemorrhage  is  extremely  frequent ;  but,  if  the 
term  be  understood  strictly  in  the  sense  above  given  it,  I  cannot 
help  believing  that  it  is  of  extraordinary  rarity.  Setting  aside 
those  instances — imere  curiosities  from  their  singularity — in 
which  ulcers  in  the  bronchial  tubes,  or  plastic  bronchitis,  furnish 
the  blood  of  haemoptysis,  I  have  never  yet  seen  a  case  where 
blood  discharged  during  life  even  appeared,  much  less  was 
proved,  on  inspection  of  the  bronchial  tubes,  to  have  come  from 
their  substance  by  molecular  ruptures,  the  exhalation  of  the 
older  writers.  True,  there  is  no  a  priori  reason  why  blood 
should  not  ooze  from  the  bronchial  mucous  membrane,  as  we 
know  it  does,  as  we  actually  sometimes  see  it  do,  from  the 
mucous  membrane  of  the  mouth:  but,  on  the  one  hand,  the 
evidences  of  the  occurrence  are  wanting  ;  and  on  the  other,  it  is 
found  in  the  great  majority  of  cases  (there  are  many  in 
which  it  is  impossible  to  form  an  opinion  on  the  point),  that, 
when  blood  has  made  its  way  into  the  bronchial  tubes,  the 
pulmonary  tissue  itself  is  the  source  of  supply.  In  cases  of 
diseased,  heart  attended  with  haemoptysis  during  life,  there  may 
always,  as  far  as  I  have  examined,  be  found  more  or  less 
marked  evidence  that  the  parenchyma  of  the  lung,  and  not  the 
mucous  membrane,  has  given  way  molecularly  :  the  evidence  I 
refer  to,  is  the  presence  of  dark  blood-points  here  and  there 
in  the  pulmonary  tissue—  a  sort  of  embryo  pulmonary  apoplexy. 
While,  on  the  other  hand,  I  have  often  found  the  finer  tubes,  as 
far  as.  they  can  be  followed  with  a  scissors,  free  from  undue 
vascularity  or  marks  of  saturation  with  blood, — a  fact  the 
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more  remarkable,  because  the  larger  trunks  are  occasionally,  in 
such  cases,  very  evidently  imbibed  with  that  fluid. 

These  remarks  are,  however,  not  to  be  understood  to  apply 
to  escape  of  blood  on  a  microscopical  scale ;  and  I  fully  admit 
that  the  whole  question  involved  requires  closer  investigation 
than  it  has  yet  received.  Ecchymoses  and  petechise  of  the 
bronchial  walls  occur  in  scurvy  and  purpura. 

873.  When  blood  is  furnished  by  the  bronchial  tubes, 
hsemoptysis  is  its  symptom,  and  thin  bubbling  abundant  Liquid 
rhonchus  in  the  bronchi  its  physical  sign.  It  does  not  appear 
to  stagnate  sufficiently  within  the  tubes,  when  of  this  origin,  to 
alter  the  percussion-sound. 

874.  Ftilmonary. — Pulmonary  haemorrhage,  that  is  haemon-- 
hage  springing  from  the  actual  parenchyma,  occurs  with  or 
without  recognised  anatomical  characters. 

873.  In  the  first  class  of  cases,  we  meet  with  the  nodular 
and  the  uncu'cumscribed  pulmonary  apoplexy  of  Laennec, 
petechial,  and,  lastly,  interlobular  haemorrhage, — an  example  of 
which  hitherto  undescribed  form  I  once  observed  in  a  new-born 
infant.  No  one  of  these  anatomical  states  is  necessarily  pro- 
ductive of,  or  connected  with,  haemoptysis.* 
•  876.  On  the  other  hand,  there  is  no  established  morbid 
anatomy  of  the  most  frequent  variety  of  haemoptysis,  that 
depending  on  the  process  of  tuberculisatiou.  Molecular  rup- 
tures of  the  capillary  vessels  of  the  parenchyma  are  doubtless 
the  cause  of  the  discharge  of  blood  in  tuberculous  diseases, 
except  in  those  very  rare  cases  where  a  vessel  of  some  size  is 
perforated;  but  absolute  demonstration  of  the  fact  is  still  a 
desideratum. 

•  It  has  been  shown,  indeed,  by  Dr.  Watson,  that  nodular  apoplexy  may 
sometimes  be  an  effect  of  certain  conditions,  producing  discharge  of  blood 
through  the  mouth,  instead  of  being  the  cause  of  the  latter.  In  a  man  dying 
from  haemorrhage  from  the  lingual  artery,  several  apoplectic  nodules  were 
found,  evidently  formed  of  blood,  which  had  trickled  downwards  from  the 
month  through  the  windpipe,  and  accumulated  in  the  air-cells. 
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877.  In  tlie  circumscribed  variety,  the  blood,  contained  in 
the  air-cells,  forms  sharply-defined,  rounded,  nodules,  from  half 
an  inch  to  four  inches  in  diameter,  excessively  firm  to  the  feel, 
and  raising  the  pleural  surface,  if  situated  close  to  this.  On 
section  these  nodules  are  of  very  dark  red  venous  hue ; 
slightly,  or  not  at  all,  granidar ;  homogeneous-looking,  except 
that  in  rare  instances  clotted  blood  in  small  quantity  may  be 
found  in  the  centre, — in  these  latter  cases  only  is  blood 
expressible  in  any  quantity ;  commonly  seated  rather  in  the 
lower  and  posterior  parts  of  the  organ  than  elsewhere ;  varying 
in  number  from  one  or  two,  to  some  twelve  or  fifteen,  five  or 
six  being  about  the  average,  and  in  the  great  majority  of  cases 
affecting  both  lungs,  though  in  different  degrees ;  and  bounded 
by  tissue,  either  quite  natural,  or  slightly  darkened  by  blood, 
apparently  imbibed  from  the  periphery  of  the  nodxdes. 

Gradually  the  outline  grows  less  sharply  defined ;  the  tbt 
lightens,  by  passing  into  brownish,  and  eventually  yellowish 
red  ;  the  lung-structure  reappears,  as  absorption  advances  ;  the 
blood-vessels  and  bronchi,  at  first  impermeable,  allow  water  and 
ail'  to  pass ;  the  seat  of  old  haemorrhage  is  tough. 

In  very  rare,  instances  suppuration  or  gangrene  occur.  It  is 
said  the  eff'used  blood  sometimes  becomes  surroimded  with  a 
cyst;  and  also  that  pseudo  fibro-cellular  formation  may  arise 
within  it.    I  have  never  seen  either  condition. 

Clots  have  been  found  both  in  the  pulmonary  artery  and 
veins  ;  it  is  probable  the  capillary  vessels  supply  the  blood. 

The  adjoining  texture  is  sometimes  inflamed, — the  iuflamma* 
tion  being  coetaneous,  or  consecutive,  not  preparatory. 

878.  In  the  diffuse  variety  the  pidmonary  textm-e  is  torn: 
blood  infiltrates  the  inter-vesicular  tissue;  the  pleura  may 
undergo  rupture,  and  instantaneous  death  from  abundant 
hffimon-hage  ensue.  Encephaloid  cancer  sometimes  furnishes 
the  blood  in  this  variety, — which,  as  far  as  I  have  seen,  is 
decidedly  rare. 

879.  An  infant,  born  to  all  appearance  healthy,  breathed 
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well  for  two  hours,  without  exhibiting  discoloration  of  the  skin, 
or  other  morbid  appearance.  Sudden  dyspnoea  then  came  on ; 
the  accoucheur,  being  still  in  the  house,  ran  up  stairs  ;  on  his 
arrival  the  infant  was  dead.  I  found  the  lungs  gorged  with 
blood,  except  at  the  anterior  border ;  between  the  lobes  and 
lobules  lay  dark  clotted  blood  in  considerable  quantity.  There 
was  much  vesicular  emphysema  with  subpleui'al  vesicles,  and 
air  appeared  in  some  points  between  the  lobules. 

880.  Petechial  haemorrhage  occurs  in  the  lung-substance  in 
purpura,  scm'vy  and  hsemorrhagic  exanthemata. 

881.  Pulmonary  apoplexy,  in  the  nodular  form,  is  almost 
invariably  an  effect  of  disease  of  the  heart,  especially  of  the 
mitral  orifice :  for  my  own  part  I  have  scarcely  ever  seen  it, 
except  in  cases  of  mitral  disease.*  It  sometimes  occui's,  we  are 
assured,  from  a  "  diseased  state  of  the  pulmonary  vessels  and 
parenchyma,"  independently  of  heart-disease.  Of  diffuse  haemorr- 
hage few  examples  have  fallen  under  my  notice :  cancerous  disease 
of  the  lung,  or  injury  to  the  chest,  were  the  immediate  causes. 

'882.  The  symptoms  of  pulmonary  apoplexy  ai'e  exceedingly 
difficult  to  specify,  because  they  are  mixed  up  with  those  of 
pre-existing  disease  in  the  heart,  and  of  disturbance,  secondary 
to  this,  in  the  lungs.  Dyspnoea,  tightness,  and  dull  pain  in  the 
chest,  aU  exist  independently  of  such  apoplexy  in  mitral  disease ; 
they,  however,  increase  in  severity  when  blood  escapes  into  the 
lung-substance,  as  does  likewise  any  cough  previously  present. 
The  only  symptom  really  important  is  haemoptysis,  in  the  forms 
of  tinged  mucus,  striaj  of  blood,  pure  blood,  rarely  florid, 

*  In  ac.ise  recently  observed  (Fosbury,  U.  C.  H.,  Males,  vol.  x.,  p.  133) 
of  great  hypertrophy  of  the  left  ventricle,  the  mitral  orifice,  almost  circular  in 
shape  and  gaping,  readily  admitted  the  points  of  the  thumb  and  four  fingers  of 
a  medium-sized  hand  :  the  valve  and  cords  wore  texturally  sound.  I  sup- 
posed the  valve  might  not  have  been  large  enough  to  close  the  dilated  orifice  ; 
but  found  that  on  tying  the  aorta,  and  projecting  a  column  of  water  into  the 
Tentricle,  through  the  opening  made  by  cutting  away  the  apex  of  the  heart, 
none  of  the  water  made  its  way  into  the  auricle.  Hence  there  had  been  no 
mitral  regurgitation,  yet  there  was  slight  pulmonary  apoplexy. 
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rather  darkisli,  of  bistre  tint,  or  even  sooty-looking.  The 
quantity  of  blood  is  habitually  small ;  and  I  have  never  once, 
out  of  a  very  considerable  number  of  cases,  known  anything 
like  profuse  hcemorrhage  attendant  on  nodular  pulmonary  apo- 
plexy. I  should  not  venture  yet  to  say  that  there  is  any 
special  appearance  in  the  blood,  positively  distinctive  of  its 
apoplectic  origin ;  still  my  memory  does  not  supply  me  with  a 
single  instance  of  bistre  or  sooty-coloured  blood  coming  from 
the  lungs,  except  in  cases  of  the  sort.  Where  such  sanguineous 
expectoration  has  ceased  belbre  death,  the  nodules  have 
exhibited  signs  of  absorption.  It  is  to  be  remarked  that  red 
discs  may  often  be  found  in  the  sputa  of  persons  with  mitral 
disease,  where  there  is  no  blood  visible  to  the  naked  eye. 

883.  The  physical  signs  of  nodular  haemorrhage  are,  also, 
very  obscure.  The  eifusion  of  blood  must,  to  say  the  least,  be 
rarely  sufficiently  great  to  act  as  an  impediment  to  chest- 
motion  ;  such  effect  has  certainly  never  fallen  under  my  notice.. 

If  the  nodules  be  few  and  small,  percussion  and  auscultation 
give  no  positive  information.  But  under  the  converse  cu'cum- 
stances,  I  have  known  the  vocal  vibration  somewhat  intensified 
over  the  nodular  masses,  and  the  percussion  rendered  very 
notably  dull.  Over  the  accumulated  blood  the  respiration  is 
weak ;  beyond  it,  harsh,  bronchial,  or  diffused  blowing ;  the 
state  of  vocal  resonance  varies.  If  there  be  haemoptysis,  thin, 
liquid  rhonchi  will  be  present.  Even  within  the  apparent  area 
of  the  apoplectic  nodules,  fine  bubbling,  almost  crepitant 
rhonchus,  may  sometimes  be  caught  on  full  inspiration;  but  it 
would  be  impossible  to  prove  that  the  rhonchus  ever  really 
originates  within  the  nodules.  Instead  of  undergoing  gradual 
absorption,  pulmonary  apoplexy  may  act  as  a  source  of  irrita- 
tion ;  the  signs  of  local  pneumonia,  abscess,  and,  in  rare  cases, 
even  of  gangrene,  may  then  be  successively  noted. 

884.  In  regard  of  treatment,  assuming  that  there  are  no 
signs  of  copious  discharge  of  blood,  I  am  disposed  to  insist 
most  strongly  on  the  value  of  extensive  and  repeated  dry- 
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cupping  of  the  chest.  I  have  repeatedly  known  haemoptysis 
stopped  almost  at  once  by  this  measure,  in  cases  of  mitral 
disease,  when  the  general  aspect  of  the  patient  forbade  the 
abstraction  of  blood.  A  small  quantity  of  blood  may  be 
removed  with  propriety,  where  there  is  no  prominent  asthenia. 
Counter-irritation,  by  blistering  and  otherwise,  and  free  purga- 
tion, are  the  next  most  important  remedies.  The  treatment 
must  always  be  controlled  by  the  state  of  the  heart  and  of  the 
secondary  disorders  dependent  on  that  organ.  Unless  the 
haemoptysis  be  considerable,  it  is  not  advisable  to  employ  the 
ordinary  astringents ;  digitalis  will  be  useful  or  detrimental 
according  to  the  condition  of  the  heart's  substance  and  orifices, 
a  matter  to  be  discussed  hereafter. 

HEMOPTYSIS. 

S85.  Under  the  title  of  haemoptysis,  or  expectoration  of 
blood,  may  be  included  all  instances  of  discharge  of  that  fluid, 
from,  or  through,  any  part  of  the  air-passages  below  the  epi- 
glottis. The  quantity  of  blood  may  be  so  small  as  to  be  barely 
visible  to  the  naked  eye,  or  it  may  amount  to  pints,  or  even 
quarts. 

886.  Haemoptysis  occurs  sometimes  in  the  ascent  of  lofty  moun- 
tains ;  its  occurrence  is  then  commouly  referred  to  diminished 
pressure  of  the  atmosphere.  It  may  follow  wounds  of  the 
lung  and  injuries  of  various  kinds  to  the  chest ;  and  it  may  take 
place  vicariously,  as  a  periodical  discharge  in  females,  instead  of 
the  catamenia.  Except  under  these  circumstances,  whatever  be 
its  immediate  and  direct  mechanism,  ha3moptj'sis  is  a  sign  of 
disease  of  the  air-passages,  lungs  and  appendages,  or  of  the 
heart  or  great  vessels.*    It  may  be  that  in  certain  instances 

*  Carcinomatous  disease  of  the  oesophagus  may  lead  to  spittfng  of  blood  ; 
I  liavc  not  actually  observed  this,  except  whcro  the  air  passages  were  perforated, 
I'ut  conceivably  it  might  occur  independently  of  this  condition. 
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of  scurvy,  purpura,  malignant  typhus,  and  the  hseraorrhagic 
exanthemata,  slight  escape  of  blood  through  the  bronchial 
tubes  occiu's  ;  but  I  know,  that  even  in  the  vrorst  cases  of  the 
kind  haemoptysis  may  be  totally  absent.* 

887.  The  diseases  which  act  as  more  or  less  frequent  causes 
of  haemoptysis  are,  in  the : — 

Larynx  :  ulceration  phthisical,  cancerous,  syphilitic  ; 
Trachsea :  ulceration  j 

Bronchi  :  bronchitis,  simple  and  plastic,  ulceration,  cancer ; 
Bronchial  glands  :  tubercle,  cancer  ; 
'  ■        Lung:  congestion,  active,  passive,  and  mechanical ;  pneumonia,  acute, 
and  chronic  ;  abscess  ;  gangrene  ;  tubercle ;  cancer ;  hydatids ; 
Mediastinal  tumour  ; 

Heart:  mitral  disease;  hypertrophy  of  the  right  ventricle;  dilatation 

with  feebleness  of  the  left  ventricle; 
Great  vessels :  aneurism. 

888.  But,  although  it  is  impossible  to  ignore  in  pathology 
the  power  of  all  these  affections  to  produce  haemoptysis,  in 
actual  clinical  practice  the  symptom  is  so  frequently  connected 
with  tuberculisation  of  the  lung,  that  it  comes  to  be  one  of  its 
most  significant  symptoms.  The  laws  of  tuberculous  hsemoptyais 
will  hereafter  be  considered.  In  the  preseut  place,  I  shall 
simply  place  before  the  reader  an  analysis  of  the  clinical  evidence 
I  have  been  able  to  collect,  illustrating  the  closeness  of  con- 
nection between  haemoptysis  and  pulmonary  tubercle  in  the 
adult. 

889.  ^'Ttvs,  q^iimtity  blood  voided,  is  tbe  first  point  for 
consideration.  It  is  commonly  said  that  tte  expectoration  of 
streaked  or  tinged  sputa  is  utterly  insignificant,  because  such  are 
seen  in  hronchiiis  ;  but  no  attempt  has  ever  been  made  to  decide 
numerically  to  what  extent  this  is  true.    I  find  that  in  twenty- 

*  C.  Lcnncll,  U.  C.  H.,  Females,  vol.  ii.,  p.  217.  Hajmorrhagic  varioli 
and  scarlatina  combined;  hasmorrhages  from  various  textures,  sloughing  of 
the  tonsils,  breaking  up  and  crcnate  form  of  blood-discs,  cuticle  separating 
under  pressure  before  death,  &c.    Here  there  was  no  particle  of  hajmoptysis. 
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five  cases  (observed  at  Brorapton,  and  at  University  College 
Hospital)  of  clironic  bronchitis  with  or  without  marked 
emphysema  (but  always  toitJiotit  serious  disease  of  the  hearf),  the 
absence  of  such  expectoration  was  noted  in  nineteen  cases,  its 
presence  in  six.  Now  in  all  these  six  cases  of  streaked 
expectoration,  there  was  more  or  less  ground  for  suspicion  that 
tubercles  were  to  a  slight  amount  present, — in  two  of  them 
this  was  proved  to  be  the  fact  by  post-mortem  examination. 
While,  then,  as  I  have  found,  bloody  expectoration  occurs  in 
71'79  per  cent,  of  tuberculised  persons  in  the  first  stage,  it 
occuiTcd  in  24  per  cent,  of  bronchitic  people,  free  from  serious 
cardiac  disease ;  but  in  all  of  the  latter  there  was  either 
-Lispicion  or  certainty  of  the  existence  of  tubercle  to. a  s%7«^ 
amount :  pathologically,  these  people  were  latently  tuberculous 
persons,  with  super-added  bronchitis ;  but  practically,  they 
could  only  be  regarded  as  bronchitic.  The  mean  duration  of 
the  disease  in  the  phthisical  cases  was  36'55  months,  in  the 
Ijronchitic,  49 '50,  hence  the  significance  {quoad  tubercle)  of 
lieemoptysis  is  greater  even  than  the  relative  per-centages  above 
given  would  signify.  Streaked  or  tinged  sputa  are  rarely  or 
never  the  '  first  symptom  '  of  phthisis  ;  should  they  appear  in 
tliis  guise,  then,  they  would  probably  be  dependent  on  some 
other  cause.  The  question  of  haemoptysis  in  plastic  broiichitis 
lias  already  been  referred  to  [575]. 

890.  "  Primary  cancer  of  the  lung  and  mediastina,  as  I  have 
elsewhere  shown,  from  the  analysis  of  a  small  number  of 
recorded  cases,  is  very  frequently  attended  with  sanguineous 
expectoration  or  pure  haemoptysis.  In  regard  of  this  symptom, 
the  two  diseases  may  be  thus  compared  : — the  per-centage  of 
haemoptysis  of  all  amotcnts  in  cases  of  cancer  is  72,  in  phthisis 
80-92  ;  while  haemoptysis  above  one  ounce  occurs  in  cancer  and 
phthisis  in  the  ratio  of  about  70  to  40.  Hence  100  cases  of 
cancer  of  the  lung  will  be  attended  nearly  as  often  with 
haemoptysis  of  all  amounts,  and  greatly  more  often  with 
haemoptysis  above  an  ounce  in  amount  at  a  time,  than  100  cases 
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of  phthisis.  But,  on  the  other  hand,  tuberculous  is  so  vastly 
more  frequent  than  cancerous  disease  of  the  lung,  that  the  share 
of  the  population  suffering  at  any  time  from  cancerous 
hsemoptysis  will  form  but  an  insignificant  fraction  of  that 
suflFering  from  haemoptysis  of  tuberculous  origin." 

891.  The  relationship  of  empyema  to  haemoptysis  has 
already  [679]  been  considered. 

893.  "Simple  chronic  consolidalion  of  the  lung  has  not, 
in  my  experience,  been  attended  with  haemoptysis  to  any 
amount. 

893.  "  Jcide  pneumonia,  accompanied  with  discharge  of 
■pure  blood,  is  almost  positively  connected  with  tuberculous 
disease. 

894.  "  Gangrene  of  the  lung  is  rarely  attended  with  haemoptysis 
in  the  adult;  in  infan-cy  (when  tuberculous  haemoptysis  is  very 
rare)  it  is  rather  common. 

895.  "  I  have  never  known  ulceration  of  the  Zfl;^«ar  productive 
of  discharge  of  blood  to  any  extent ;  streaks  are  not  uncommon. 
But  ulceration  of  the  larynx,  proceeding  from  within  outwards, 
seems,  not  to  occur  as  a  primary  affection :.  at  least  I  have  never 
seen  it  except  in  follicular  sore-throat,  phthisis  (which  may  be 
completely  latent  in  regard  of  the  lung),  cancer,  and  syphilis. 

896.  "  Haemoptysis  arising  from  disease  of  the  heart  can  with 
difficulty  be  confounded,  even  in  itself,  with  the  severer  forms 
of  phthisical  haemorrhage ;  while  the  physical  signs  of  the 
cardiac  disease  will  point  to  its  true  source  in  such  cases  of  the 
slighter  form.  I  have  never  once  seen  cardiac  disease,  of  such 
kind  as  to  cause  hsEmoptysis,  coexistent  with  ^7<//»^w,  using 
the  term  in  its  practical  sense  ;  but  in  a  fair  number  of  instances 
I  have  seen  advanced  cardiac  disease  in  persons  whose  lungs 
contained  crude  tubercles  and  gray  gramdations.  It  may  be, 
therefore,  that  the  conditions  of  the  system  existing  in  heart- 
disease  are  unfavourable  to  the  development  of  tubercle; 
but  the  infrequency  with  whicli  the  two  kinds  of  disease 
are  found  together  doubtless  depends,  in  the  main,  on  the 
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(liiFerence  in  the  periods  of  life  at  which  each  is  especially 
prone  to  occur. 

897.  "Aortic  aneurism,  opening,  into  the  trachea,  may 
(without  proving  immediately  fatal)  give  rise  to  haemorrhage, 
indistinguishable  by  its  own  characters  from  profuse  pulmonary 
haemorrhage.  The  history  of  the  case,  the  physical  signs,  the 
age  of  the  individual,  &c.,  commonly  establish  the  diagnosis  ; 
but  Avhen  the  aneurism  is  small,  and  so  placed  as  to  elude 
percussion,  and  pressure-signs,  both  concentric  and  eccentric, 
are  absent,  the  difficulty  of  proving  the  existence  of  aneurism 
may  be  insurmoimtable ;  the  existence  of  the  disease  may  be 
divined,  but  not  demonstrated.  It  is  to  be  remembered  that 
the  absence  of  notable  signs  of  tuberculisation  does  not  justify 
the  inference  that  the  haemoptysis  is  not  phthisical,  seeing  that 
a  tremendous  pulmonary  haemorrhage  may  occur  when  slight 
consolidation  pxists  at  one  apex  only,  and  that  such  consolidation 
might  be  supposed  to  depend  on  the  pressure  of  an  aneurism. 

898.  "  It  is  matter  of  common  belief  that  in  women  who 
menstruate  imperfectly  and  irregularly,  the  expectoration  of  a 
small  quantity  of  blood  is  insignificant,  1  think  this  pei'haps 
true  where  streaks  only  are  concerned  ;  but  in  every  instance  I 
have  observed  (except  one),  where  such  succedaneous  haemoptysis 
reached  an  ounce  or  upwards,  there  has  been  either  evidence, 
or  ground  for  suspicion,  of  tuberculisation.  Similarly  I  have 
seen  two  cases  of  individuals  presumedly  in  a  state  of  perfect 
health,  who,  in  a'violeiit  fit  of  passion  brought  up  a  certain 
quantity  of  blood  from  the  lungs ;  boik  had  latent  tubercles."* 

899.  I  have  met  with  several  instances,  where  individuals, 
apparently  in  perfect  health,  have  under  violent  effort  had 
more  or  less  copious  haemoptysis.  In  some  of  these  cases 
rapidly  destructive  phthisis  has  ensued  :  but  close  inquiry  has 
then  invariably  disclosed  evidences  of  previous  failure  of 
health. 

*  Author's  Report  on  Consumption.  Brit,  and  For.  Med.  Rev.  Jan.,  1849. 


470 


HiEMOPTySlS. 


And  again,  there  seems  much  reason  to  believe  that  where 
the  ascent  of  mountains  produces  hajmoptysis,  the  lungs  are 
ah'eady  latently  diseased.  We  cannot,  otherwise,  understand 
why  so  very  small  a  proportion  of  those  making  such  ascents, 
expectorate  blood.* 

900.  The  tendency  of  my  experience,  then,  is  clearly  to  show 
the  vast  frequency  with  which  haemoptysis  is  in  some  manner 
or  other  an  attendant  on  tuberculous  disease.  The  fact,  that 
individuals  are  occasionally  met  with  who,  after  having  had  more 
or  less  profuse  haemoptysis,  live  on  to  a  good  age  without  exhi- 
biting phthisical  symptoms,  does  not  invalidate  this  result ;  it 
simply  shows  that  tuberculisation  tending  to  haemoptysis  may, 
as  well  as  that  not  so  tending,  undergo  spontaneous  suspension. 

901.  Hsemoptoic  blood  from  the  lungs  is  in  the  great 
majority  of  cases  brightly  florid ;  but  it  may  be  of  mixed 
arterial  and  venous  tints ;  or  it  may  be  wholly  dark,  almost 
black.  It  is  aerated  and  frotliy,  unless  very  copiously  and 
rapidly  ejected.  When  in  moderate  quantity  the  blood  is  voided 
by  the  act  of  expectoration  ;  it  escapes  in  gulps  from  the  mouth 
when  profuse ;  or  may  be  ejected  with  eflbrts  resembling  those 
of  vomiting. 

902.  The  diagnosis  of  haemoptysis  in  general  may  be  con- 
sidered in  the  present  place ;  while  we  reserve  for  future 
consideration  any  special  points  connected  with  its  distinction, 
in  particular  diseases  of  the  lungs  and  heart. 

903.  Haemorrhage  from  the  mouth  and  fauces  can  be 
distinguished  by  careful  inspection  of  these  parts  from 
liEemoptysis.  Epistaxis,  under  ordinary  circumstances,  cannot 
be  confounded  with  haemoptysis ;  but  sometimes  blood,  instead 

*  BoUBsingault,  d'Orbigny,  and  Roullin,  make  no  reference  to  hasmoptysis, 
as  having  occurred  in  their  ascents  of  the  Andes;  de  Saussiire  observed  nothing 
of  the  sort  in  his  ascent  of  Mont  Blanc  ;  and  Mr.  Albert  Smith  (whose  medical 
education  gives  value  to  his  testimony)  insisting  in  his  narrative  on  the  diffi- 
culty of  breathing  experienced,  is  silent  concerning  expectoration  of  blood, 
and  yet  his  party  and  guides  numbered  twenty-four. 
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of  coming  forwards  from  the  nares,  trickles  backwards,  and 
may  be  from  time  to  time  couglied  up.  But  here,  again,  close 
examination  of  the  nares  anteriorly,  and  of  the  pharynx,  will 
disclose  the  source  of  the  haemorrhage. 

904.  Patients  will  often  persist  in  assigning  to  the  throat 
hoemorrhage,  which  in  reality  comes  from  the  lungs,  because 
they  first  become  conscious  of  the  presence  of  blood,  when  it 
reaches  the  former  part :  this  is  a  source  of  fallacy  against  which 
the  young  practitioner  must  be  on  his  guard. 

905.  Haemoptysis  is  distinguished  from  hsematemesis  by  the 
following  characters. 

Hagmoptysis  is  most  frequent  between  the  ages  of  eighteen 
and  twenty -five ;  hsematemesis,  unless  vicarious  from  defective 
menstruation,  rare  before  the  thirtieth  year :  to  both  these 
propositions  there  are  however  numerous  exceptions.  Sex  is 
valueless  as  a  guide. 

The  previous  history  in  the  one  case  points  commonly  to 
thoracic  disease,  in  the  other  to  gastric  or  other  chylopoietic 
disturbance. 

Hsemoptysid  is  immediately  preceded  by  slight  dyspnoea, 
anomalous  sensations  about  the  chest,  tightness,  weight  behind 
the  sternum,  or  at  some  other  spot  of  the  thorax,  to  which  the 
patient  will  sometimes  confidently  point  as  the  seat  of  mischief; 
hsematemesis  by  weight  and  uneasiness  at  the  epigastrium, 
sometimes  by  nausea.  A  salt  taste  in  the  mouth,  with  tickling 
and  guggling  sensations  in  the  throat,  often  precedes  actual 
haemoptysis ;  whereas  I  certainly  have  never  known  this  com- 
plained of  in  haematemesis. 

Blood  is  ejected  in  severe  haemoptysis  with  efforts  undis- 
guishable  by  patients  from  those  of  true  vomiting ;  but 
previously  to  such  "vomiting  of  blood,"  mouthfuls  have 
generally  been  coughed  up  :  while  in  some  cases  of  haematemesis 
the  blood  regurgitates,  rather  than  is  vomited,  and  nausea  even 
is  wanting.  Haematemesis  is  attended  by  tenderness  at  the 
epigastrium ;  haemoptysis  by  none  of  this.    No  matter  what 
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amount  of  blood  be  brought  up  from  the  lungs  at  once,  small 
quantities  continue  to  be  expectorated  for  a  time ;  when  the 
stomach  is  at  fault,  on  the  contrary,  full  discharge  occurs 
suddenly,  and  there  is,  generally  speaking,  an  end  of  the 
matter, — certainly  no  bloody  or  stained  sputa  follow.  In 
iiaemoptysis  the  blood  is  florid  and  frothy  ;  in  haematemesis 
dark  and  non-aerated  :  at  least  this  is  the  common  case.  But 
when  large  masses  of  blood  are  discharged  from  the  lungs,  they 
may  be  totally  frothless  :  and  where  ha;morrhage  occurs  rapidly 
from  an  artery  into  the  stomach,  as  in  cases  of  simple  chronic 
ulcer,  the  blood  is  vomited  at  once,  and  of  perfectly  arterial 
hue ;  no  time  is  allowed  for  discoloration  by  the  gastric  fluids. 
On  the  other  hand  the  blood  of  hcEmoptysis  may  be  partly,  or 
wholly,  of  venous  tint, — but,  so  far  as  I  have  seen,  it  never 
has  the  grumous  pitch-like  appearance  of  blood  ejected  from 
the  stomach.  The  blood  of  haematemesis  is  sometimes  of  acid 
reaction ;  and  the  blood-discs  altered  in  outline  by  the  action 
of  the  gastric  fluids  :  but  when  these  evidences  exist,  the  case 
will  commonly  on  other  grounds  be  a  tolerably  clear  one. 
Discharge  of  blood  by  stool  is  the  rule  in  haematemesis ;  the 
exception  in  haemoptysis  :  in  the  latter  case,  it  comes  of  blood 
accidentally  swallowed,  and  is  never,  so  far  as  I  have  known, 
abundant.*  In  hajmoptysis  liquid  rhonchus  may  almost  in- 
variably be  found  in  some  part  of  one  or  both  lungs  ;  nothing 
of  the  sort  exists  in  haematemesis.  When  the  lung  supplies 
the  blood,  the  pulse  is  oftener  excited,  full,  bounding  (some- 
times bisferiens),  than  when  the  stomach  is  its  source  :  in  the 
former  case,  the  pulse  is  proportionally  less  quickened  than  the 
respiration ;  still  this  perversion  may  occur  in  haematemesis 
also.    Lastly,  the  diagnosis  should  never  be  fixed  on  without 

*  To  this  there  is  one  exception.  Patients,  Weeding  from  the  lungs,  will 
sometimes  continue  steadily  to  swallow  the  blood,  for  the  pui-jiosc  of  soothing 
tho  apprehensions  of  those  about  them ;  in  a  case  of  this  kind  I  have  sciu 
really  enormous  quantities  of  blood  in  the  alvine  discharges. 
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making  a  careful,  yet  cautious  examination  of  the  chest. 
Should  the  evidence  of  chronic  changes  at  the  apices  exist,  a 
doubtful  opinion  in  favour  of  pulmonary  origin  would  at  once 
be  strengthened.  But  the  absence  of  such  changes  would  not 
exclude  the  possibility  of  haemoptysis ;  for,  as  will  hereafter 
fully  appear,  such  discharge  of  blood  may  occur  before  any 
notable  physical  changes  have  occurred  in  the  lungs  ;  nor,  on 
the  other  hand,  does  latent  tuberculisation  exclude  the  pos- 
sibility of  hsematemesis.  The  state  of  the  chylopoietic  viscera 
should  be  examined  physically  in  aid  of  the  diagnosis  of 
haematemesis. 

906.  The  treatment  of  haemoptysis,  during  its  actual 
existence,  aims  (a)  at  removing  the  conditions  causing  it,  or 
{b)  at  stopping  it  in  spite  of  those  conditions. 

907.  (a)  Now  if  there  be  evidence  of  congestion  of  the  lung 
of  an  active  kind,  with  febrile  excitement  and  strong  cardiac 
action,  that  congestion  should  be  treated  by  bleeding  from  the 
arm,  to  an  amount  measured  by  the  urgency  of  the  symptoms, 
and  the  constitution  of  the  individual.  Slow  local  bleeding 
from  the  chest  by  leeches  I  believe  to  be  highly  objectionable  ; 
the  rapid  abstraction  of  blood  by  cupping,  however,  if  the 
patient  be  enfeebled  by  previous  disease,  is  preferable  to 
venesection.  The  head  should  be  kept  high  during  the 
bleeding ;  and,  indeed,  tlu-oughout  the  progress  of  the  case ;  a 
semi-faint  state  tends  in  itself  to  control  haemorrhage.  Leeches 
to  the  anus,  or  to  the  feet,  followed  by  the  hot  pediluvium, 
sometimes  very  manifestly  control  haemoptysis,  where  there  are 
evidences  of  abdominal  congestion.  Nauseating  doses  of 
tartarised  antimony,  or  of  ipecacuanha,  are,  by  some  had 
recourse  to  from  the  first ;  but  the  practice  is  one  of  which  I 
iiave  little  experience.  Tartarised  antimony,  it  is  affirmed  on 
high  clinical  authority,  has  actually  caused  death  under  these 
circumstances  ;  however,  it  does  not  necessarily  increase  bleed- 
ing, even  though  it  causes  vomiting, — this  I  have  seen  in  the 
practice  of  others.    The  bowels  should  be  freely  opened  with 
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cooling  saline  purgatives,  and  watery  evacuations  if  possible 
kept  up  for  a  clay  or  two. 

Ligature  of  the  limbs,  so  as  to  prevent  the  free  return  of 
blood  through  the  veins,  has  proved  a  timely  adjuvant  occasion- 
ally :  Junod's  exhausting  apparatus  will  be  useful  on  the  same 
principle.  Eaising  the  arms  over  the  head  unquestionably  stops 
epistaxis  sometimes  ;  I  know  not  what  effect  the  position  may 
have  in  haemoptysis.  Free  circulation  of  cool  air,  light  bed- 
clothes, a  hard  bed,  quietude,  and  silence  are  essential  aids. 
Large  pieces  of  Wenham  Lake  ice  should  be  allowed  to  dissolve 
in  the  mouth  ;  and  the  cautious  application  of  ice  in  bags  to  the 
spine  or  over  the  heart  I  have  repeatedly  seen  (hence  I  do  not 
value  the  speculative  objections  to  the  practice)  almost  instan- 
taneously arrest  the  flow  of  blood.  Heat  may  at  the  same  time 
be  applied  to  the  extremities. 

Among  remedies,  controlling  the  action  of  the  heart,  digitalis, 
aconite,  and  prassic  acid  claim  attention ;  if  the  heart  be  irri- 
table, and  the  haemoptysis  moderate,  the  first-mentioned  medicine 
is  valuable.  Kefrigerants,  such  as  nitrate  of  potass,  sulphuric 
and  other  acids,  may  be  employed  as  adjuvants. 

908.  The  medicines  qualified  to  fulfil  the  second  indication, 
are  the  acetate  of  lead,  given  in  doses  of  two  to  four  grains  with 
dilute  acetic  acid  and  laudanum,  eveiy  half-hour,  hour,  or  two 
hours,  according  to  the  urgency  of  the  case ;  alum ;  ergot  of 
rye  (not  so  valuable,  however,  as  in  epistaxis),  matico,  and  gaUic, 
acid.  My  recent  experience  leads  me  to  place  greater  trust  in 
gallic  acid  than  in  any  other  agent  of  the  class.  But  if  the 
hcEraorrhage  be  at  all  severe,  the  doses  must  be  large  and  very 
frequently  repeated :  twenty  to  thirty  grains  should  be  given 
every  half-hour  at  first, — the  dose  and  the  frequency  of 
repetition  being  gradually  lessened.  I  have  seen  no  ill  effects 
from  these  large  doses.*    If  there  be  excessive  anaemia,  the 

*  Tho  blood  expectorated,  while  gallic  acid  is  taken,  often  exhibits  (« 
I  first  observed  in  a  case  seen  with  Dr.  D.  Frascr)  a  peculiar  green  tint,  deep, 
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'iucture  of  the  sesqui-cliloride  of  iron,  or  sulphate  of  iron  with 
_;allic  acid  (making  a  gallate  of  iron)  may  be  given  from  the  fii-st. 
In  various  other  astringents,  krameria,  logwood,  kino,  catechu, 
sulphates  of  zinc  and  copper,  little  trust  is  to  be  reposed.  Nor, 
useful  as  it  is  in  some  haemorrhages,  have  I  often  seen  turpen- 
tine distinctly  efficacious  in  haemoptysis :  still  it  sometimes 
appears  decidedly  beneficial.  A  provincial  chemist  told  me 
some  time  since,  that,  on  one  occasion,  when  he  had  in  a  series  of 
closely  following  attacks  brought  up  "  several  pints  "  of  blood, 
lead  and  all  ordinary  remedies  failed,  while  turpentine,  taken 
internally  and  rubbed  into  the  chest  and  limbs,  distinctly  arrested 
the  bleeding.  Drachm  doses  of  kitchen  salt,  either  in  powder 
or  dissolved  in  water,  appear  sometimes  (I  have  seen  the  fact  in 
three  instances)  to  arrest  haemoptysis  very  rapidly, — and  tliis, 
whether  they  produce  emesis  or  not.  Tive  or  six  drachms  may 
be  given  at  intervals, — and,  as  the  agent  is  always  at  hand,  it 
may  at  once  be  used,  while  other  means  are  in  preparation. 

909.  The  treatment  of  haemorrhagic  reaction  and  of  sinking 
is  the  same  in  the  case  of  haemoptysis  as  of  all  active  haemor- 
rhages. 

910.  Are  there  any  means  of  preventing  the  tendency  to 
frequent  haemoptysis  in  the  course  of  tuberculous  disease  ?  I 
believe  not.  Cheyne,  of  Dublin,  it  is  true,  had  great  faith  in 
the  prophylactic  virtues  of  small  and  repeated  bleedings  ;  but  I 
confess  that  the  case  cited  from  his  pi'actice  by  Sir  James  Clark 
liardly  makes  me  a  convert.  Haemorrhage  was  clearly  not 
prevented  in  this  instance  (though  a  weeldy  venesection  was 
performed  for  a  year),  for  the  bleedings  recurred  again  and  again  ; 
and  blood-letting  seems  eventually  to  have  failed  even  to  control 
the  seizures,  when  actually  present.  I  fully  agree  with  Sir 
James  Clark,  that  the  remedy  was  relied  on  too  exclusively ; 
Ijcsides  I  cannot  believe  that  this  patient's  case  was  the  type  of 

but  transparent :  a  very  evident  proof  that  the  acid  passes  through  the  circu- 
lation. 
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a  class,  for,  instead  of  becoming  spansemic  and  emaciated,  as 
the  mass  of  men  would  under  such  treatment,  he  appears  to 
have  grown  into  flesh  and  regained  strength. 

ATROPHY  OP  THE  LUXG. 

911.  The  density  of  the  lungs  and  the  quantity  of  blood  they 
admit,  diminish  with  age  ;  their  structure  undergoes  throughout 
a  normal  atrophy. 

912.  Hourmann  and  Dechambre*  describe  three  types  of 
change  in  intimate  structure.  In  the  least  advanced  the  air- 
cells  are  rounded  and  considerably  enlarged :  in  the  second 
stage,  the  cells  elongated  into  ellipses,  so  as  to  look  like  chinks, 
are  still  further  erdarged ;  while  the  lobules  present  the  same 
elliptical  outUne :  in  the  thii-d,  the  air-cells,  greatly  enlarged, 
uneven  in  size  and  without  distinct  form,  give  the  appearance 
of  torn  net-work  to  a  dried  section  of  the  lung ;  the  distinction 
into  lobules  is  lost. 

913.  The  loss  of  vesicular  walls  and  of  inter-vesicular  sub- . 
stance  diminishes  the  positive  bulk  of  the  lung :  the  thorax 
contracts  in  consequence.  The  extent  of  aerating  surface  under- 
goes great  reduction  also ;  but  as  the  excess  of  blood  gradually 
lessens,  no  dyspnoea  occurs.  The  chest-walls  sink  in ;  and  in 
some  highly  marked  cases  serosity  accumulates  in  the  pleura  to 
fill  the  space  which  would  otherwise  be  left  emptj',  through  the 
inability  of  the  chest  to  follow  beyond  a  certain  poijit  the 
dwindling  and  receding  lungs. 

914.  Local  atrophy  foims  an  important  secondary  constituent 
of  a  variety  of  pulmonary  diseases  ;  and,  according  as  diminu- 
tion in  the  amount  of  circulating  blood  occurs  or  not,  will 
obstructed  breathing  and  subjective  dyspnffia  ensue,  proportion- 
ally to  the  extent  of  wasted  texture. 

Thus,  atrophy  forms  an  essential  element  of  vesicular  emphy- 
sema.   Local  wasting  of  the  parenchyma  follows  its  infillratioij 

*  Arch.Gdn.  do  Mddicinc,  1835. 
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itfith  induration-matter,  tubercle,  or  carcinoma.  Mediastinal 
{growths  or  aneurism,  interfering  with  the  supply  of  blood 
I  by  pressure  on  the  bronchial  or  pulmonary  arteries,  impede 
I  nutrition  locally.  Pressure  on  a  main  bronchus,  if  long  con- 
ttinued,  first  causes  collapse  of  the  lung,  and  subsequently. 
I  atrophy  from  inaction.  Further,  exudation-matter  in  the  pleura 
s  sometimes  tightly  embraces  a  portion  of  lung,  and  causes  its 
I  atrophy  by  obstruction  of  its  vessels. 

HYPERTROPHY  OF  THE  LUNG. 

915.  Hypertrophy  of  the  lung,  unless  when  accidentally 
I  ensuing  upon  emphysema,  cannot  be  regarded  in  the  light  of  a 
(disease.  It  arises  as  the  result  of  inaction  of  tbe  fellow-organ, 
las  when  this  has  been  compressed  and  rendered  permanently 
(Useless  by  empyema. 

916.  The  side  may  become  considerably  dilated  ;  if  the  hyper- 
1  nutrition  be  limited  to  one  lung,  this  is  easily  ascertained  [680]. 
'The  percussion-sound  grows  clear,  the  vocal  fremitus  marked,  the 
(vocal  resonance  strong,  and  the  respiratory  sounds  exaggerated 
land  harsh,  with  an  undue  amount  of  expiration.  Emphysematous 
{distension  of  the  air-cells  sometimes  advances  pari  passu  with 
I  hypertrophy. 

VESIODLAR  EMPHYSEMA. 

917.  The  disease,  inconveniently  termed  vesicular  emphysema 
I  by  Laennec  (and  which  it  might  be  better,  perhaps,  to  call  rare- 
^ faction  of  the  lung),  is  essentially  characterised  by  enlargement 
» with  attenuation  of  the  air-cells,  obliteration  of  their  vessels,  and 
•  atrophy  of  their  walls.  Occasionally  oil,  as  first  pointed  out  by 
IMr.  Rainey,  is  discoverable  in  the  walls  of  the  vesicles,  but  it  is 
»not  constant,  and  when  present,  its  relationship,  of  cause  or  of 
» effect,  to  the  existing  atrophy  is  uncertain.  A  state  of  hyper- 
I trophy  of  the  inter-vesicular  structure  occurs  in  very  rare 
I  instances. 
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Earefaction,  distension,  and  loss  of  elasticity  are  the  most 
striking  physical  characters,  practically  considered,  of  emphy- 
sematous lungs.  General  distension  is  shown  by  the  downward 
encroachment  of  the  organs  ;  by  their  overlapping  in  front  at, 
and  above,  the  level  of  the  second  costal  cartilages ;  by  their 
bearing  on  the  surface  more  or  less  deep  impressions  of  the 
ribs  ;  *  and  by  the  encroachment  of  the  left  lung  on  the  super- 
ficial cardiac  region.  Instead  of  the  natural  area  of  that  region 
[373],  we  may  have  one  the  shape  of  a  narrow  isosceles  triangle, 
the  base  measuring  one  thii-d  of  an  inch,  the  two  vertical  equal 
sides  about  two  inches.*  Local  distension,  again,  is  exhibited 
in  irregular  lobulated  elevations  of  the  surface  by  so-called  sub- 
pleural  sacculi ; — sacculi  formed  by  enormous  distension  of  some 
air-cells  and  total  destruction  of  others  :  they  are  in  truth  air- 
cavities  beneath  the  pleura,  or  within  the  area  of  the  lung. 

918,  Emphysema  affects  one  or  both  lungs,  and  the  entire, 
or,  as  is  much  more  common,  a  part  only  of  each  organ.  The 
upper  division  of  the  right,  the  lower  of  the  left,  seems  to  suffer 
most  frequently. f  The  disease  may  be  limited  to  some  scattered 
vesicles,  affect  entire  lobules  or  even  lobes :  in  the  latter  case 
the  interlobular  cellular  tissue  disappears.!  The  surface  of  the 
organ  suffers  most ;  the  entire  substance  being  rarely  affected, 
though  deep-seated  islets  of  the  disease  are  not  uncommon.  The 
anterior  edges  seem  particularly  prone  to  emphysema ;  the  sub- 
pleural  sacculi  are  chiefly  met  with  at  the  posterior  bases  and 
mediastinal  surfaces. 

919.  The  bronchi,  commonly  the  seat  of  chronic  inflammation, 
are  sometimes  dilated, — but  not  with  sufficient  frequency  to 
suggest  a  relationship  of  cause  and  effect.  Pleuritic  adhesions 
are  scarcely  more  common,  pulmonary  tubercle  less  common,} 
than  in  persons  of  the  same  age  cut  off  by  all  varieties  of  disease 

*  Skinner,  U.  C.  H.,  Males,  vol.  ix.  p.  97. 
+  Louis,  Mdm.  dc  la  Soc.  Mdd.  d' Observation,  t  i. 
X  Lombard,  do  I'Empliyscme  pulmonairv,  p.  8. 
§  Louis,  loc  cit. 
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indiscriminately.  Not  only  then  is  emphysema  not  a  cause  of 
tiiberculisation,  but  the  two  diseases  seem  to  a  certain  extent 
indisposed  to  alliance :  they  are  not  incompatible,  it  appears  to 
me,  on  account  of  any  special  erases  of  the  blood,  as  has  been 
'incifully  suggested;  but  simply  seldom  associated,  because 
iiey  are  essentially  diseases  of  diiferent  periods  of  life.  The 
t  wo  affections  are,  in  truth,  sometimes  found  in  activity  in  the 
same  individual, — tubercle  forming  and  softening  although  the 
so-called  venosity  of  the  blood  is  carried  to  the  highest  point. 
I  believe,  however,  that  as  emphysema  entails  obliteration  and 
destruction  of  minute  vessels,  it  must  within  certain  limits 
prevent  the  deposition  of  tubercle,  as  of  any  other  morbid  pro- 
(Inct :  the  rai-ity  of  pneumonia  in  highly  emphysematous  patients 
is  indubitable.  Local  tuberculisation,  again,  as  long  since 
?liown  by  Sir  R.  Carswell,  may,  by  obstructing  some  air-cells, 
lead  to  the  distension  of  adjoining  ones.  Interlobular  emphy- 
ma,  as  also  mediastinal  and  sub-cutaneous  infiltration  of  air, 
are  very  rare  sequences  of  the  vesicular  disease.  A  sub-pleural 
sacoulus  has  been  known  to  give  way  and  produce  pneumothorax. 

920.  Emphysema  tends  in  the  course  of  years  to  produce 
(lilated  hypertrophy  of  the  right  heart ;  and  maintains  more  or 
less  habitual  venous  congestion  within  the  head,  scarcely,  how- 
ever, demonstrably  productive  of  either  hasmorrhage  or  softening. 
What  part,  if  any,  it  may  play  in  generating  Bright's  disease 
seems  to  me  as  yet  undetermined. 

921.  Pulmonary  emphysema  is  essentially  a  disease  of  the 
chronic  class.  M.  Louis,  however,  records  a  case  where,  at 
least  symptomaticaUy,  it  grew  up  in  twenty-nine  days.  I  have 
-een  it,  accompanied  with  interlobular  emphysema,  highly  de- 
veloped in  an  infant  born  without  dyspncea,  and  dying  two 
hours  after  with  obstructed  breathing  [879].  The  freedom  of 
respiration  at  birth  opposes  the  idea  of  the  disease  having,  in 
this  instance,  been  congenital. 

922.  Dr.  Jackson,  junr.,  of  Boston,  U.  S.,  found,  that  of 
twenty-eight  emphysematous  persons,  eighteen  had  either  a 
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father,  a  mother,  or  both,  similai-ly  affected ;  whereas,  of  fifty 
noa-emphysematous  people,  three  only  sprang  from  emphyse- 
matous parents.  Further,  fourteen  persons,  emphysematous 
from  early  youth,  came  all  of  them  of  emphysematous  stock ; 
whereas,  of  fourteen,  first  affected  at  an  advanced  period  of  life, 
two  only  were  of  emphysematous  parentage.  These  facts 
prove  emphysema  to  be  much  more  strongly  hereditary  thau 
phthisis. 

Symptoms  and  Signs. 

923.  The  sole  symptom  of  vesicular  emphysema  perse'vi 
dyspnoea.    Often  commencing  in  early  youth,  or  even  infancy,  at 
first  slight  in  amount,  and  only  felt  on  some  unusual  exertion, 
such  as  running  up-stairs ;  when  once  developed,  dyspnoea  is 
permanent,  but  subject  to  great  variations  in  intensity.  The 
patient  feels  as  if  his  chest  were  never  thoroughly,  at  least  .j 
naturally,  emptied  of  its  air  ;  and  is  conscious  of  an  annoying 
sense  of  inflation  or  distension.    On  the  other  hand,  it  is  true, 
many  persons  labouring  under  emphysema  will  affirm  that 
theii'  dyspnoea  is  only  occasional, — that  habitually  their  respi- 
ration is  perfectly  natural.    But  I  have  never  known  an  instance 
of  this  kind  where  the  patient  was  not  the  victim  of  a  delusion ; 
the  truth  was,  that  a  moderate  amount  of  dyspnoea  had  become 
to  him  second  nature,  a  state  of  comfort  and  health, — and 
excessive  difficulty  of  breathing  alone  gave  him  annoyance.  The 
dyspuoea  is  increased,  from  time  to  time,  through  bronchial  spasm,  J 
through  abdominal  infarction,  or  through  intercurrent  bron- 
chitis :  the  former  two  causes  produce  sudden  paroxysmal 
attacks,  requiring  the  patient  to  rush  to  the  open  window  for 
air,  or  pass  the  night  in  the  sitting  posture  out  of  bed ;  the 
latter  is  less  violent,  but  more  protracted,  in  its  action.  The 
amount  of  persistent  dyspnoea  is  generally  proportional  to  the 
duration  of  the  disease.    The  paroxysm  occasionally  induces 
a  fit  of  palpitation,  but  not  of  any  severity,  unless  some  cardiac 
disease   co-exist.     Cough  preceding,   commencing  with,  or 
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following  the  first  establishment  of  dyspnoea,  exists  in  almost 
1  very  case ;  but  may  be  wholly  wanting.  The  habitual 
sputa  are  frothy,  liquid,  and  mucous  or  watery.  It  is 
matter  of  doubt  whether  the  state  of  the  lung  itself,  inde- 
pendently of  that  of  the  bronchi  and  pleura,  may  give 
rise  to  pain ;  my  own  observation  leads  me  to  doubt  it.  The 
facies  of  emphysematous  patients  is  peculiar  :  of  dusky 
colour,  aud  anxious  melancholy  expression,  it  is  full,  out  of 
proportion  with  the  chest  and  body  generally, — a  probable 
result  of  thickening  of  the  cellular  membrane  and  muscles 
of  the  face,  as  suggested  by  Dr.  Stokes, — the  former  from 
repeated  venous  obstruction,  the  latter  from  respii-atory 
effort,  The  nostrils  are  thick,  and  very  often  the  lower  lip 
foil,  and  venously  turgid ;  I  have,  howevei",  not  seen  the  latter 
state,  carried  to  extremes,  without  heart-disease.  The  muscles 
of  the  neck  enlarge,  and  its  cellular  tissue  disappears.  The 
])atient's  gait  is  stooping ;  Dr.  Stokes  has  known  the  acromial, 
interscapular  and  lower  scapular  regions  almost  horizontal. 
The  strength  is  inversely  as  the  dyspncEa ;  in  aggravated  cases, 
bodily  exertion  becomes  an  impossibility.  The  fat  and  flesh  of 
the  body  generally  and  slowly  waste, — each  attack  of  bronchitis 
diminishing  the  weight  ^ro  tempore,  or  permanently.  The  pulse 
is  not  accelerated, — far  from  this,  it  ranges  below  the  average  of 
lieallh  in  a  considerable  number  of  cases,  except  when  inter- 
current bronchitis  is  present.  The  respiration  also,  with,  the 
same^  qualification,  is  less  frequent  than  in  health  ;  in  fact,  the 
act  is  so  laboured  a  one,  that  it  cannot  be  often  repeated  in  the 
minute.  The  pulse  often  strikes  the  observer  by  its  weakness, 
IS  compared  with  the  amount  of  cardiac  impulse.  This  want  of 
accordance  comes  of  the  frequency  with  wiiich  the  right  heart 
undergoes  enlargement,  whereas,  as  a  consequence  of  the 
[)ulmonary  disease,  the  left  does  not  sufler.  No  conceivable 
amount  of  emphysema,  even  of  both  lungs,  will  necessarily  entail 
the  smallest  amount  of  dropsy, — even  oedema  of  the  ankles.  If 
dropsy  occur,  there  is  something  else  (generally  tricuspid 
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regurgitation)  to  accouut  for  it.    The  bowels  are  liabiiuallv 
constipated  ;  the  urine  aqueous. 

934.  The  physical  signs  of  emphysema  are  numerous  and 
positive.  Inspection  discovers  bulging  of  the  infra-clavicular, 
mammary,  and  central  sternal  regions,  or  of  the  anterior  surface, 
uniformly.  General  expansion  of  the  chest  occurs  very  rarely ; 
M.  Louis  observed  it  only  once  in  ninety-six  cases :  when  it 
exists,  it  gives  the  thorax  a  globular  form. 

The  state  of  the  interspaces  in  the  bulged  portions  of  surface 
has  been  matter  of  dispute.    Dr.  Stokes  has  taught  that  in 
emphysema,  "  even  after  great  dilatation  of  the  chest  has 
occurred,  we  see  the  intercostal  spaces,  so  far  from  being 
obliterated,  deeply  marked;"  and  that  the  single  malady  in 
which  this  obliteration  really  occurs  is  pleurisy  in  its  advanced 
stages.    The  conditions  directly  conducive  to  its  production  are 
paralysis  of  the  intercostal  muscles  and  centrifugal  pressure,  one 
being  as  essential  as  the  other  ;  this  paralysis  is  presumed  to  be 
the  result  of  inflammation  extending  to  the  muscular  tissue,  i 
For  the  same  reason,  the  intercostal  spaces  will  not  be  obliterated  ' 
in  cases  of  simple  hydrothorax,  nor  in  all  instances  of  pleuritic 
effusion ;  because  muscular  inflammation  and  paralysis  do  not  j 
exist  at  all  in  the  former,  and  are  not  necessarily  present  in  the 
latter.    The  question  here  started  is  strictly  one  of  observation ; 
and  it  must  be  confessed  that  the  experience  of  physicians 
generally  does  not  accord  with  that  of  Dr.  Stokes  in  respect  of 
the  bulging  of  emphysema.     MM.  Louis  and  Woillez  are 
wholly  opposed  to  Dr.  Stokes  on  this  point.    Both  maintain 
that  the  intercostal  hollows  are  in  this  afi'ection  either  effaced  or  j 
manifestly  less  marked  than  in  the  natural  state  ;  and  even  point  : 
out  this  implication  of  the  muscular  plane  of  these  spaces  as 
one  of  the  distinctive  marks  of  emphysematous  prominence. 
It  seems,  however,   possible  to  reconcile  these  conflicting 
opinions.    I  believe,  in  point  of  fact,  that  in  emphysema  the  ! 
conditions  in  respect  of  bulging  are  of  three  distinct  kinds. 
First,  there  may  be  no  expansion  at  all,  general  or  local; 
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secondly,  there  may  be  bulging  of  the  siuface  generally,  with  a 
natural  state  of  the  intercostal  spaces  ;  and  tldrdly,  there  may 
be  bulging  with,  distinct  obliteration  of  the  intercostal  hollows. 
The  key  to  these  apparent  contradictions  lies  mainly  in  the 
anatomy  of  the  disease — in  its  anatomical  varieties,  which 
have  in  this  point  of  view  escaped  the  consideration  of  the 
observers  referred  to.    In  the  first  case,  I  have  found  the  disease, 
which,  in  respect  of  symptoms,  may  have  been  very  intensely 
marked,  of  the  alroplmis  kind,  with  but  slight  distension  of  the 
lung ;  here  the  physical  cause  of  expansion  was  altogether 
wanting.     The  second  variety  of  prominence  I  have  never 
observed  in  the  infra- clavicular  region  (when  alteration  of  shape 
was  limited  to  that  region,  one  of  the  special  seats  of  such 
change  in  emphysema),  but  have  met  with  it  elsewhere  in  certain 
cases  of  almost  globular  expansion  of  the  thorax  in  emaciated 
emphysematous  persons.    But  in  these  instances — and  doubt- 
less they  exist  more  frequently  than  they  are  discovered  or 
suspected — the  local  prominence,  when  characterised  in  the 
manner  now  referred  to,  was  in  aE  probability,  especially  when 
occurring  at  the  back,  a  natural  conformation,  and  whoUy 
independent  of  the  emphysema.     Hardly,  when  bulging  has 
existed  in  regions  where  observation  proves  it  to  appertmn 
specially  to  emphysema,  such  as  the  infra-clavicular,  I  have 
found  the  intercostal  spaces  distinctly  prominent,  and  the 
disease,  if  opportunity  for  post-mortem  inquiry  presented  itself, 
either  of  the  hypertrophous  kind,  or  of  the  atrophous  variety, 
with  great  distension  of  the  lung  and  sub-pleural  sacculi.* 
The  inspiratory  motion  of  expansion  is  greatly  diminished ; 

•  The  difference  of  opinion  under  consideration  appears  to  bo  very  readily 
explicable  in  the  manner  now  proposed.  What  I  have  stated  I  believe  to  be 
in  atricl  conformity  with  observation  ;  whereas  I  am  not  aware  that  Dr.  Stokes' 
theory,  of  inflammation  of  the  intercostal  muscles  being  a  necessary  condition 
"f  their  eccentric  displacement,  rests  upon  any  observed  cases,  submitted  to 
close  anatomical  examination.  It  is  not  easy  to  understand,  in  his  theory, 
why  the  intercostal  muscles  should  resist  eccentric  pressure  more  powerfully 
than  the  ribs ;  and  this,  be  it  noted,  equally  in  frames  of  every  degree  of 
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the  lower  part  of  the  sternum  and  adjoining  cartilages,  in 
aggravated  cases,  even  sinking  inwards  during  inspiration, — 
nay,  the  base  of  the  chest  generally  may  then  slightly  retract. 
On  the  other  hand,  the  elevation-motions  are  exaggerated, — the 
whole  chest  is  raised,  with  the  shoulders,  as  one  piece.  Tiie 
duration  of  the  expiratory  movement  considerably  exceeds  that 
of  the  inspiratory ;  both  acts  are  laborious, — the  expiratory, 
because  the  elasticity  of  the  lung  is  destroyed  by  the  disease, — 
the  inspii-atory,  because  the  previous  expiration  has  failed  to 
empty  the  lungs  to  the  normal  amount,  and  the  chest  is  with 
difficulty  further  dilated.  The  faculty  for  prolongation  of  the 
expiratory  act,  is  probably  derived  from  hypertrophy  of  the 
muscular  coat  of  the  bronchial  tubes  ; — their  expressing  power 
is  permanently  taxed  to  the  utmost.  The  respiratory  action 
of  the'  intercostal  planes  may  be  completely  perverted, — 
bulging  occurring  in  inspiration;  the  latero-inferior  inter- 
spaces may  bulge  outwards  beyond  the  level  of  the  ribs  in 
expiration.* 

935.  The  condition  of  vocal  fremitus  varies;  it  may  fall 
below,  equal  or  exceed  tlie  average  of  health. 

936.  The  semi-cii'cular  measurement  of  one  side,  or  of  the 
whole  chest,  is  increased ;  in  right-handed  emphysematous 
persons,  as  first  noticed  by  M.  Wodlez,  the  excess  of  width  of 
the  right  over  the  left  half  of  the  chest  inferiorly  ranges  lower 
than  natural, — showing  by  inference  the  greater  frequency  of 
emphysema  of  the  lower  part  of  the  left  lung.  The  disease 
may,  however,  be  highly  marked  without  any  such  increase. 

muscular  weakness  or  vigour.  It  appears  to  mo  that  there  will  alwars  be  more 
or  less  hollow  in  the  intercostal  spaces,  as  has  been  shown  by  M.  Woillez,  so 
long  as  the  elasticity  or  concentric  force  of  the  lung  is  not  destroyed;  that  as 
soon  as  this  change  has  taken  place,  as,  for  example,  from  the  progress  of 
emphysema,  pressure  sets  in  and  influences  the  position  of  the  intercostal 
muscles  at  least  as  readily  as  that  of  the  ribs. 

*  The  permanent  lung-distension  incrcises  the  buoyancy  of  the  trunk  :  an 
emphysematous  person  once  remarked  to  me  that,  though  his  dyspnoea  grew 
worse,  his  power  of  swimming  improved. 
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927.  The  percussion-sound  is  greatly  clearer  than  natural, 
of  exaggerated  pulmonary,  more  or  less  tympanitic,  quality, 
while  the  resilience  of  the  chest- walls  is  augmented.  I  have 
never  found  the  parietal  distension  sufficient  to  deaden  the 
sound  [140].  The  morbid  clearness  extends  beyond  the  middle 
line,  if  one  lung  only  be  affected.  The  natural  resonance  at 
the  sternal  notch,  where  no  lung  exists  in  health,  is  exchanged 
for  emphysematous  clearness  ;  this  fact,  which  depends  on  the 
junction  of  the  edges  of  the  lungs  taking  place  higher  than 
natural,  in  consequence  of  their  distension,  is  very  easily 
ascertained,  both  in  the  living  and  dead.  Forced  expiration  has 
little  or  no  effect  in  diminishing  the  amount,  or  contracting  the 
area,  of  the  morbidly  clear  resonance. 

928.  The  respiration  in  emphysema  belongs  to  one  or  other  of 
two  main  types ;  it  is  weak,  or  of  raised  pitch,  and  altered 
quality.  When  of  weak  type,  the  failure  may  amount  to  actual 
suppression  in  some  points ;  while  in  others,  exaggerated 
respiration  of  harsh  quality  exists.  Of  the  occasional  existence 
of  such  exaggeration  in  lung-substance,  on  the  confines  of  cir- 
cumscribed emphysema,  I  have  satisfied  myself  by  a  considerable 
number  of  observations  ;  but,  on  the  whole  it  is  rare.  Respi- 
ration of  raised  pitch,  loud,  harsh,  and  uneven,  exists,  in  many 
cases,  immediately  over  emphysema  carried  anatomically  to  the 
very  highest  point ;  the  quality  is  sharply  sibilant,  and  in  part 
it  may  be  constituted  by  a  sibilant  rhonchus  in  the  very  finest 
tubes. 

The  rhythm  of  the  sounds  is  variously  altered.  Inspiration 
may  be  deferred  [183]  ;  and  the  two  sounds  both  jerking  and 
divided  [182].  The  inspiratory  sound  is  comparatively  short, 
the  expiratory  greatly  prolonged  :  the  ratio  of  the  former  to  the 
latter  sound  may  be  changed  from  3  :  1  to  1  :  4  ;  in  other 
words,  the  latter  sound  made  ttoelve  times  longer  in  proportion 
to  the  former  than  in  health.  In  such  cases  of  enormous  pro- 
longation of  expiration,  this  is  rather  a  fine  sibilant  rhonchus 
than  true  respiratory  sound.    Rhonchi, .  bronchial,  and  dry  or 
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moist,  are  evidences  of  bronchitis,  or  of  spasm  of  the  tubes : 
very  commonly,  when  an  emphysematous  patient  seeks  advice 
both  bases  are  tlie  seat  of  fine  bubbling  rhonchus.  None  of 
these  rlionchal  sounds  owe  their  existence  directly  to  emphy- 
sema :  a  peculiar  dry  crackling  noise,  by  some  termed  a  rhon- 
chus, of  doubtful  mechanism,  and  rarely  heard  [214]  forms, 
along  with  dry  grazing  friction-sound  produced  by  prominent 
air-distended  nodules,  the  sole  direct  rhonchoid  sign  of  the 
disease. 

The  vocal  resonance  varies.  It  may  be  normal,  null  or 
bronchophonic.  When  very  feeble,  this  apparently  depends  on 
weakness  of  the  laryngeal  voice, — itself  caused  in  turn  by  the 
imperfect  supply  of  air  and  laboured  process  of  expiration. 

The  heart's  sounds  are  feebly  transmitted  through  emphyse- 
matous texture. 

929.  Signs  of  importance  are  derived  from  the  heart.  If 
one  lung  only  be  affected,  the  heart  is  pushed  slightly  to  the 
opposite  side;  if  both  are  implicated,  downwards,  and  com- 
monly to  the  right  somewhat,  inasmuch  as  the  left  lung  is 
generally  more  affected  than  the  right,  at  the  base.  The 
prsecordial  region,  filled  with  distended  lung,  is  bulged  forwards, 
and  sounds  clear  under  percussion  ;  no  cardiac  impulse  may  be 
felt  within  its  area, — that  impulse  being  transferred  to  the 
epigastrium.  Enlargement  of  the  right  side  of  the  heart, 
however,  plays  its  part  in  thus  altering  the  seat  of  impulse. 
The  jugular  veins  may  be  swollen,  though  the  heart  is  not 
obviously  diseased  ;  but  I  have  never  known  them  pulsatile, 
without  co-existent  affection  of  that  organ.  Emphysema  is 
sometimes  accompanied  with  visible  arterial  pulse  :  but  I  have 
not  seen  this,  unless  the  patient  were  aged,  or  the  subject  of 
aortic  regurgitation. 

30.  The  only  affection  with  which  emphysema  can  be  phy- 
sically confounded  is  pneumothorax.  The  distinction  is  not 
difficult.  In  emphysema  the  percussion  is  less  clear,  less  truly 
t  ympanitic  than  in  pneumothorax ;  the  side  is  less  dilated  ;  there 
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is  more  respiration  (and,  possibly,  loud,  sibilant,  respiration,  as 
we  have  seen),  and  such  respiration  as  exists  is  superficial, 
instead  of  being  deep-seated  and  distant,  as  in  pneumothorax. 
Besides,  pneumothorax  affects  only  one  side  (double  pneumo- 
thorax must  be  almost  instantly  fatal) ;  whereas  if  emphysema 
exist  to  such  a  degree  as  to  simulate  in  regard  of  percussion- 
sound  the  presence  of  air  in  the  pleura,  both  lungs  prove  to  be 
very  seriously  affected.  Lastly,  the  symptoms  of  pneumothorax 
come  on  suddenly,  and  are  greatly  more  urgent  than  those  of 
emphysema. 

931.  The  anatomy  of  emphysema  prepares  us  to  fear  that  its 
radical  cm-e  is  impossible ;  we  have  no  means  of  causing  repro- 
duction of  destroyed  lung.  Experience,  unfortunately,  goes 
farther  than  this,  and  shows  that  permanent  palliation  even  is 
most  difficult  of  accomplishment ;  temporary  relief  is,  on  the 
contrary,  most  readily  effected ;  the  fair  aim  of  art  is,  then, 
to  ascertain,  how  a  state  of  brief  ease  may  be  indefinitely 
prolonged. 

The  proofs  that  great  amelioration  is  actually  produced  by 
treatment,  are  furnished  not  only  by  favourable  change  in  the 
symptoms  and  in  the  patient's  feelings,  but  by  changes  in  the 
physical  signs  :  the  morbid  clearness  of  percussion  may  be 
lessened,  the  quantum  of  respii-ation  increased,  and  the  dis- 
tension of  the  lung  reduced  ;  a  fact  positively  demonstrable  by 
increase  in  the  area  of  the  heart's  superficial  dulness.*  But 
what  organic  change  in  the  lung-substance  do  these  alterations 
in  physical  signs  demonstrate?  Not  assuredly,  that  atrophy  is 
gone,  but  that  distension  is  reduced.  And  the  reduction  of  dis- 
tension is  effected  by  the  removal  of  bronchitis  and  the  relaxation 
of  spasm. 

932.  In  nine  cases  out  of  ten,  when  a  sufferer  from  emphy- 
sema applies  for  relief,  sub-acute,  rarely  very  acute,  bronchitis 
is  present.    Local  bleeding,  blistering,  and  small  doses  of  tartar 


*  Vide  case  of  Hope,  Clin.  Lect.,  loc.  cit.  April,  1049, 
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emetic  are  the  essential  agents  for  its  removal.  The  other 
remedies,  spoken  of  under  the  head  of  bronchitis,  are  not  to  be 
forgotten,  however,  when  the  first  vigour  of  the  inter-current 
disease  is  controlled.  When  emphysema  exists  to  any  amount, 
caution  in  the  employment  of  depletory  measures  is  essentially 
called  for. 

933.  For  the  habitual  chronic  bronchitic  state,  I  know  of  no 
combination  superior  to  the  sethereal  tincture  of  lobelia  inflata,. 
with  ipecacuanha,  in  ammoniacum  mixture.  Fits  of  dyspncca 
are  to  be  relieved  by  extract  of  cannabis  indica  in  half-grain  to 
grain  doses,  or  by  belladonna  and  stramonium,  either  in  the 
form  of  pill  or  smoked  in  cigarettes.  Stramonium  alone  may  be 
used  in  an  ordinary  pipe,  and  may  be  more  safely  entrusted  to 
patients  than  belladonna :  it  may  be  smoked  until  the  head 
begins  to  ache  sbghtly.  Opium,  however,  must  be  had  recourse 
to  in  very  severe  attacks,  and  may  be  pushed  until  sensible,  but 
slight  narcotic  affects  are  produced.  The  camphor  cigarettes  of 
M.  Kaspail  occasionally  afford  much  relief. 

934.  Transmission  of  a  gentle  galvanic  current  from  the 
nucha  to  the  epigastrium,  will  sometimes  avert,  almost  invari- 
ably mitigate  and  postpone,  the  paroxysm  of  dyspncBa.*  An 
emetic  (sulphate  of  zinc)  will  do  so  also :  especially  when  the 
attack  is  connected  with  a  loaded  state  of  stomach.  Cajuput 
oil  and  other  carminatives,  with  soda,  put  a  tenn  to  that  caused 
by  flatulent  distension.  The  statements  made  concerning 
chloroform  in  the  treatment  of  simple  spasmodic  asthma  [621] 
hold  true  only  to  a  certain  extent  of  asthmatic  seizures  accom- 
panying emphysema :  that  is,  relief  in  the  paroxysm  is  here 
easily  obtainable  ;  but  on  the  other  hand  serious  and  permanent 
impression  on  the  malady  cannot  be  even  hoped  for. 

Strychnia  has  been  recommended  for  the  purpose  of  improving 
the  tone  of  the  non-striated  fibre  of  the  bronchial  tubes.  I  have 
tried  it  in  a  small  number  of  cases,  both  endermically  and  by  the 


•  .M.  Ilcnley,  Males,  U.  C.  H.,  vol.  vi.  p.  126,  April,  1«51. 
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mouth,  in  sufficient  doses  to  produce  obvious  effects  on  the 
voluntary  muscles,  without  in  the  slightest  degree  modifying  the 
symptoms  of  the  emphysema. 

935.  Eegularity  of  habits,  and  moderation  in  indulgence  at 
table,  are  essential  to  the  well-being  of  emphysematous  sufferers ; 
and  it  is  obvious,  from  their  forced  obedience  in  regard  of  these 
points,  that  their  lives  are  often  (a  questionable  boon,  it  may  be, 
as  they  themselves  have  more  than  once  said  to  me)  prolonged 
beyond  the  average  term  of  existence. 

936.  Change  of  air  is  singularly  beneficial,  or  singularly 
detrimental,  according  to  the  nature  of  the  change ;  but  no 
amount  of  experience  will  enable  the  physician  to  predict 
positively  what  manner  of  air,  soil,  or  geological  formation  will 
Ijcst  suit  any  individual  case. 

INTERLOBULAR  EMPHYSEMA. 

937.  In  interlobular  emphysema  air  accumulates  in  the 
cellular  tissue  between  the  lobules.  Very  seldom  associated 
with  vesicular  emphysema,  this  is  an  acute  affection  produced  by 
sudden  rupture  of  air-cells,  leads  to  infiltration  of  air  into  the 
mediastina,  and  lays  the  ground-work  of  one  variety  of  external 
sub-cutaneous  emphysema. 

938.  Interlobular  emphysema  is  commonly  produced  by  violent 
efforts,  which  require  the  abrupt  introduction  of  a  large  quantity  of 
air  into  the  lungs,  and  its  forcible  retention  therein  by  closure  of 
the  glottis.  The  efforts  in  parturition,  defecation,  raising  weights, 
coitus,  violent  coughing,  paroxysms  of  rage,  excessive  laughter, 
and  hysterical  convulsion,  have  all  been  followed  by  rupture  of  the 
air-cells,  interlobular,  and  occasionally  subcutaneous,  emphysema. 

939.  Carried  to  .extremes  interlobular  emphysema  may  cause 
sudden  death.*  Martini  enumerates  forcible  lung-insufflation 
among  the  modes  of  perpetrating  infanticide.    The  experiments 

*  Cyclopaedia  of  Surgery,  art.  EmphyBema,  p.  79. 
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of  Leroy  d'Etiolles  on  animals  show  that  death  may  thus  lie 
produced  as  suddenly  as  by  dividing  the  medulla  oblongata. 

940.  Are  there  any  special  signs  of  interlobular  emphysema? 
I  know  of  none.  It  is  quite  possible,  as  Laennec  originally 
taught,  that,  if  the  surfaces  of  the  interlobular  spaces  become 
prominent  through  distention,  grazing,  drj',  friction-sound  may 
be  heard ;  but  there  will  be  nothing  distinguishing  the  sound 
thus  produced  from  that  caused  by  the  sub-pleural  sacculi  of 
advanced  vesicular  emphysema.  The  same  observations  apply 
to  Laennec's  "  dry,  crepitant  rhonchus,  with  large  bubbles." 

ADVENTITIOUS  rilODDCTS. 

941.  The  lungs  give  origin  to  a  variety  of  Adventitious 
Products :  among  Precipitates,  to  Saline  Concretions  and  Fat ; 
among  Deposits  to  Typhoid,  Tuberculous,  Syphilitic,  Melanic, 
and  Purulent  matter ;  among  Growths  to  Hsematoma,  Pibroma, 
Osteoma  and  Carcinoma ;  among  Pseudo-Tissues  to  Induration 
Matter;  among  Parasites  to  Acephalocysts  and  certain  Ento- 
phytes. 

943.  Few  of  these  products,  however,  require  separate  con- 
sideration in  a  practical  work.  Saline  concretions,  fat,  melanic 
and  purulent  matter,  aud  induration-matter  are  met  with  only  as 
attendants  on  various  morbid  states,  clinically  more  important 
than  themselves.  Certain  others  of  the  products  enumerated 
are  of  no  practictd  significance ;  and  we  shall  confine  ourselves 
to  the  consideration  of  typhoid,  tuberculous  and  syphilitic 
deposits,  carcinoma,  and  parasites. 

TYPHOID  DEPOSIT. 

943.  The  lung-substance,  as  well  as  the  tracha;al  and  bronchial 
walls,  becomes  in  certain  cases  of  typhoid  fever  the  seat  of  the 
non-plastic  typhoid  deposit,  which  accumulates  under  the  patches 
of  Peyer  and  in  the  mesenteric  glands.    On  the  other  hand,  as 
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long  since  taught  by  M.  Louis,  young  persons  convalescing 
imperfectly  from  typhoid  fever  not  unoften  fall  into  pulmonary 
consumption  of  rapidly  fatal  coui'se. 

944.  That  death  does  occur  in  some  cases,  after  typhoid 
fever,  with  rapid  breaking  up  of  the  tissue  of  the  lungs,  and 
many  of  the  symptoms  of  consumption,  is  indubitable.  But  it 
has  always  been  a  matter  of  difficulty  to  explain  the  connection 
between  typhoid  fever  and  tuberculisation  of  the  lungs.  M. 
Louis,  referring  the  latter  to  the  prolonged  febrile  action  of  the 
former,  can  scarcely  be  said  to  have  settled  the  point.  Is  it 
possible  that  unusually  abundant  deposition  of  typhoid  matter 
may  in  these  cases  be  the  real  groundwork  of  the  rapid  destruc- 
tion of  the  lungs  ?  The  question,  beset  with  difficulties,  it  is  true, 
seems  worth  investigating. 

TUBERCLE. 

945.  Tubercle  in  the  lung  constitutes  the  anatomical  character 
of  phthisis,  or  consumption, — a  disease  which,  in  the  vast 
majority  of  cases,  runs  a  chronic,  but  occasionally  an  acute 
course. 

CHRONIC  PULMONARY  CONSUMPTION. 

946.  The  anatomical  changes  occun-ing  in  the  lung  in  pro- 
gressive chronic  phthisis  are  referrible  to  three  main  stages; 
and  these  stages  sometimes  correspond  to  certain  varieties  in  the 
symptoms,  and  always  to  modifications  in  the  physical  signs. 
There  are,  then,  clinical  as  well  as  anatomical  reasons  for  recog- 
nising three  stages  in  the  advancing  disease,  those  of  deposition 
and  induration,  of  softening,  and  of  excavation, — stages  so  well 
understood  that  the  detailed  account  of  them  seems  uncalled 
for  in  a  practical  work.  In  retrogressive  chronic  phthisis  the 
anatomical  conditions,  being  less  satisfactorily  established,  will 
be  by  and  by  considered. 

947.  Physical  signs. — The  first  stage, — that  of  accumulation 
of  groups  of  gray  granulations  or  cnide  tubercles  in  variable 
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quantity,  and  with  or  without  intervening  simple  induration  of 
tissue, — has  the  following  physical  signs. 

948.  The  infra  and  supra-clavicular  regions  on  the  affected 
side  (granting  that  one  side  only  is  affected)  are  either  unaltered 
in  form,  or  they  are  slightly  flattened.  The  former  is  the  more 
common  of  the  two  cases :  probably,  the  diminished  bulk  of  the 
apex,  produced  by  deposition  of  tubercle  and  closure  of  some 
air-cells,  is  at  first  counterbalanced  by  the  distension  of  othen. 
It  falls  within  the  limits  of  the  probable,  indeed,  that  cases 
may  now  and  then  be  met  with,  in  which  such  emphysematous 
distension  shall  so  predominate  as  to  produce  slight  bulging 
over  tuberculised  lung.  Many  years  ago,  Dr.  Chambers,  with- 
out offering  any  explanation  of  the  circumstance,  mentioned  to 
me  that  he  had  observed  an  increase  in  the  antero-posterior 
diameter  of  the  apex  at  the  very  outset  of  the  disease.  I  have 
carefully  watched  for  examples  of  the  fact,  but  have  never  met 
with  one,  unless  where  the  sound  was  clear  under  percussion, 
and  the  existence  of  local  emphysema,  therefore,  strongly  pro- 
bable. It  would  appear,  as  matter  of  experience,  to  be 
impossible  that  tubercle  alone,  accumulated  to  such  an  amount 
as  to  impair  in  the  least  degree  the  clearness  of  percussion- 
sound,  shall  be  .  the  cause  of  bulging.  The  precise  degree  of 
tulierculisation,  which  will  produce  flattening,  varies  with  many 
accidental  circumstances,  such  as  the  relationship  of  the  tubercles 
to  the  minuter  bronchial  tubes  (if  many  of  these  be  obstructed, 
local  collapse  of  lung-substance  will  ensue),  and  the  presence  or 
absence  of  plastic  contractile  exudation  within  the  parenchyma 
or  on  the  pleural  surface.  Atrophy  of  the  tissue  of  the  lung 
can  scarcely  occur  at  the  very  earliest  stage  of  bronchial 
obstruction.  Flattening  may  sometimes  very  positively  exist, 
but,  from  being  equally  shared  by  both  sides,  escape  detection : 
when  present  to  any  extent,  the  clavicle  is  thrown  into  un- 
natural relief. 

949.  Vocal  vibration  is  certainly  increased  in  intensity  under 
the  clavicle ;  but  the  amount  of  increase  is  trifling.  Its  existence 
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is,  therefore,  with  difficulty  established  under  the  right  clavicle, 
where  there  is  a  natural  excess  of  fremitus ;  and  on  the  left  side, 
as  a  sign  of  incipient  tuberculisation,  increased  fremitus  com- 
monly fails  us,  because  priority  of  disease  on  that  side  is  most 
common  in  females,  who,  unfortunately,  from  the  peculiarities  of 
their  voices,  have  naturally  little  or  no  vocal  vibration. 

950.  Careful  admeasurement  with  the  callipers  will  sometimes 
detect  very  slight  reduction  in  antero-posterior  diameter  at  this 
period.  If  the  deficiency  be  marked,  pleural  false  membrane  is 
probably  present  to  some  amount.  The  motions  of  the  infra- 
clavicular region  are  perverted,  to  the  eye,  to  the  hand,  and  to 
the  measure.  The  hand  laid  flat  on  the  surface,  instead  of  being 
arched  outwards  during  inspiration,  is  simply  raised  upwards ; 
elevation-movement  exists,  expansion-movement  is  wanting ; 
nay,  more,  the  infra-clavicular  region  may  actually  sink  in  with 
inspiration.  The  ribs,  if  the  pleura3  are  agglutinated,  may  be 
felt  to  converge  at  the  same  time.  The  deficiency  of  expansion- 
movement  under  the  clavicle  is  a  more  valuable  sign  in  the 
female  than  in  the  male,  for  the  obvious  reason  that  it  is 
naturally  much  more  limited  in  the  latter  than  in  the  former. 

951.  The  i-esults  of  percussion  may  or  may  not  be  significant. 
Slightly  impaired  clearness  of  sound,  and  slightly  increased  parie- 
tal resistance,  may  be  produced  by  a  very  few  scattered  tubercles 
at  the  apex, — local  collapses  of  the  lung  doubtless  contributing 
to  impair  the  resonance.  The  deficiency  will  be  earliest  caught 
at  the  inner  aspect  of  the  supra-clavicular  and  clavicular  regions 
(see  Diagrams  I.  and  II.),  where  the  apex  of  the  lung  lies.  To 
detect  it,  percussion  must  be  very  Ughtly  made,  and,  for  purposes 
of  certainty,  repeated  in  various  postures  both  of  the  patient  and 
of  the  percussor.  Care  must  be  taken  to  direct  the  percussion 
from,  and  not  towards,  the  trachea :  with  this  caution,  percus- 
sion is  much  more  conclusive  at  the  inner  than  the  outer  part  of 
the  supra-clavicular  region.  Slight  dulness  is  a  more  valuable 
sign  in  the  female  than  in  the  male,  and  more  valuable  in  both 
sexes  at  the  left  than  the  right  side  [115].      Habitually,  a 
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greater  superficial  area  of  disease  is  required  to  affect  the  percus- 
sion-sound in  the  infra-clavicular  and  supra-scapular  regions ; 
but  occasionally  the  latter  suffers  even  before  the  front  of  the 
chest.  Neitlier  in  front,  nor  behind,  does  the  dulness  extend 
beyond  the  middle  line.  Sometimes,  when  tubercles  are  sparingly 
scattered  through  an  entire  apex,  percussion  on  a  broad  surface 
will  disclose  a  difference  in  resonance,  imperceptible  when  a  single 
finger  is  used  as  the  pleximeter.  Or  recourse  may  be  had  to  the 
dynamic  tests  :  the  increase  of  clearness  produced  by  a  full 
inspiration  will  be,  in  comparison  with  that  on  the  healthy  side, 
very  trifling  j  and,  on  the  other  hand,  there  will  be  comparatively 
a  great  diminution  of  clearness  at  the  close  of  a  complete  expira- 
tion. As  deposition,  collapse,  and  consolidation  advance,  the 
sound  becomes  duller  and  duller,  but  never  becomes  totally 
toneless,  or  of  putty -like  flatness.  If  consolidation  extend  across 
from  the  costal  surface  to  the  trachea,  or  large  bronchi,  more 
especially  if  the  pleural  lamiuEe  be  agglutinated  at  the  spot,  the 
percussion-sound  may  be  wooden,  or  even  tubular.  The  fallacy 
of  co-existent  emphysema  is  always  more  or  less  to  be  appre- 
hended during  this  stage. 

952.  The  respiration  in  the  infra-clavicular  region,  and  also 
usually  in  the  uppei-  scapular,  is  affected  in  intensity,  being 
weak  and  almost  suppressed  in  some  points,  exaggerated  in 
others ;  perverted  in  rhythm,  being  frequently  jerking ;  impaired 
in  quality,  being  harsh,  bronchial,  or  even  slightly  blowing. 
The  value  of  these  states  of  respiration  is  directly  as  the 
limitation  of  the  area  within  which  they  are  discernible;  if 
they  exist  above,  and  are  imperceptible  below,  the  second  inter- 
space, they  are  very  seriously  significant.  Slight  harshness  of 
respiration  is  more  valuable,  as  a  sign,  in  the  male  than  in  the 
female,  and  notably  so  on  the  left  than  on  the  right  side.  If 
the  other  causes  of  jerking  rhythm  [181]  can  be  excluded, 
which  may  or  may  not  be  difficult,  this  condition  of  rhythm,  when 
limited  to  one  apex  (it  is  rarer  posteriorly  than  anteriorly) 
becomes  a  really  important  sign  of  tuberculisation.   My  opinion 
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on  this  point  has  yearly  grown  more  positive.  It  is  to  be  remem- 
bered that  it  occurs  at  a  period  of  the  disease  when  the  physical 
signs  generally  are  few  in  number,  not  so  decisive  as  might  be 
wished,  and  when,  of  course,  every  addition  to  their  number  is 
reaUy  important.  According  to  my  experience,  it  is  a  persistent 
phenomenon.  I  have  not,  as  Dr.  Stokes  appears  to  have  done, 
succeeded  in  removing  it  by  local  treatment,  even  in  cases  where 
other  signs,  for  instance,  harshness  of  respiration,  were  favorably 
modified  by  that  treatment.  It  may  exist  in  the  highest  degi'ee 
without  any  co-existent  affection  of  the  pleura ;  and  must  not 
be  confounded  with  grazing  friction-sound.  Prolonged  expira- 
tion, if  unattended  with  alteration  of  quality,  is  insignificant: 
under  such  couditions,  it  is  in  all  probability  a  normal  state ; 
and,  even  coupled  with  slight  harshness  and  coarseness  of  quality, 
it  must  be  cautiously  received  as  evidence  in  females,  and  at  the 
right  side. 

The  only  rhonchal  sound  specially  belonging  to  this  stage  of 
phthisis  is  the  di-y  crackling;  occurring  towards  the  close,  it 
gradually  passes,  with  the  exceptions  already  referred  to,  into 
the  humid  crackling  variety.  Occasionally  at  the  close  of  this 
stage  the  peculiar  condition,  I  have  designated  as  cogged-ioheel 
rhythm  of  respu'ation,  exists, — oftener  in  the  supra-spinata  fossa, 
than  below  the  clavicle  [186]. 

953.  The  vocal  resonance  varies  to  such  an  extent  in  amount 
and  quality,  as  to  make  it  totally  unworthy  of  clinical  confidence : 
I  have  known  it  (where  the  existence  of  consolidation  was  posi- 
tive, either  from  other  signs,  or,  in  addition,  from  post-mortem 
examination)  of  the  average  characters  of  health,  weak,  null, 
exaggerated,  intensely  bronchophonic,  or  pectoriloquous.  The 
state  of  vocal  fremitus,  curiously  enough,  does  not  vary  thus, 
and  is  hence,  comparatively,  a  more  trustworthy  guide  :  but  its 
positive  value,  we  have  seen,  is  next  to  nothing.  The  reasons, 
why  vocal  resonance  should  thus  vary,  are  amply  explained  in  the 
First  Part  of  this  work. 

954.  In  a  doubtful  case  of  tuberculisation  o^the  right  apex, 
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if  the  heart's  sounds,  but  especially  the  first,  be  more  clearly 
audible  near  the  clavicle  on  that  side  than  the  left,  we  have 
herein  presumptive  proof  of  consolidation  ;  but  tho-  absence  of 
this  sign  will  not  disprove  the  existence  of  soliflity,  of  which 
strong  evidence  appears  on  other  grounds.  Subclavian  murmur 
may  be  present ;  and  also  systolic  murmur  at  the  second  left, 
or  pulmonary,  cartilage,  associated  or  not  with  basic  systolic, 
or  with  subclavian,  murmur.  To  the  arterial  pulmouary  mur- 
mur, Dr.  Latham  attaches  much  importance,  as  an  attendant 
on  tuberculisation, — but  I  confess  its  diagnostic  claims  do  not 
appear  to  me  to  be  established :  as  to  its  frequent  absence,  I 
take  it  for  granted  that  so  positive  a  fact  must  be  admitted  on 
all  hands. 

955.  The  signs  of  dry  or  plastic  pleurisy,  and  of  bronchitis 
and  of  pneumonia,  may  occui*  in  connection  with  tuberculous 
depositions ;  they  have  indirect  value,  if  limited  to  one  or  both 
apices.  Tuberculous  patients,  the  apex  of  whose  lung  is  the 
seat  of  capillary  bronchitis,  are  of  course  liable  to  be  seized  with 
idiopathic  bronchial  inflammation  of  both  bases  from  accidental 
causes.  Under  such  ciixumstances,  it  is  curious  and  interesting 
to  observe  the  manner  in  which  the  upper  and  lower  rhonchi 
travel  towards  each  other  so  as  eventually,  in  some  rare  instances, 
actually  to  meet  towards  the  middle  height  of  the  lung.  Where 
such  union  of  the  rhonchi  takes  place,  the  case  is  of  the  most 
serious  chai'acter.  I  may  further  observe,  with  respect  to  the 
symptomatic  rhonchi  occurring  in  connection  with  tubercle  at 
the  apices  of  the  lungs,  that  I  have  found  true  crepitation,  to 
say  the  least,  singularly  rare  :  that  is,  unless  in  cases  where  the 
cause  of  the  rhonchus  is  really  extensive  pneumonia, — such 
pneumonia  as  shall  during  its  existence  assume,  in  point  of 
importance,  all  the  characters  of  the  idiopathic  inflammation. 
Under  the  ordinary  circumstances  of  acute  irritation  setting  up 
in  the  neighbourhood  of  the  new  matter,  the  subcrepitant  is 
the  rhonchus  audible,  and  capOlary  bronchitis  the  anatomical 
state  present. 
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956.  The  signs  of  the  second  stage,  that  of  softening,  are  in 
part  new,  in  part  those  of  the  first  stage,  either  stationary  or 
carried  to  a  higher  point.  To  begin  with  the  latter  class  :  depres- 

^  sion,  both  above  and  below  the  clavicle,  is  now  greatly  more 
I  marked,  and  may  sometimes  be  really  present  to  a  notable 
i  amount,  but  be  masked  by  twisting  of  the  clavicle  downwards  and 
i  inwards  on  its  long  axis.  When  the  clavicle  thus,  as  it  were, 
I  follows  the  retreating  ribs,  the  callipers,  or  chest-measurer,  supply 
i    tlie  only  trust-worthy  evidence  as  to  the  amount  of  depression. 

The  corresponding  supra-scapular  region,  if  one  apex  be  more 
j  affected  than  the  other,  is  distinctly  hollower  than  its  fellow, — a 
I  fact  apparently  so  strange,  that  nothing  but  repeated  observation 
i  would  justify  its  statement.  The  vocal  vibration  does  not 
i  increase  as  a  consequence  of  the  softening  process ;  but  as  this 
I  is,  generally  speaking,  accompanied  with  extension  of  indura- 
I  tion  also,  such  increase  may  occur.  The  semi-circular  measure- 
I  ment  of  the  side,  and  the  transverse  diameter  of  the  chest  in 
!  the  axillae,  are  lessened  in  consequence  of  the  general  deposition 
1  of  tuberculous  matter,  atrophy,  and  interstitial  contraction  of  the 
I   lung,  together  with,  in  some  cases,  contraction  of  pleural  false 

membrane.     Dulneas  under  percussion  gains  in  area  and  in 

I intensity,  and  is,  oftener  than  in  the  first  stage,  wooden  or 
tubular.  The  respiration  grows  more  extensively  and  markedly 
blowing,  or  remains  merely  bronchial.  Vocal  resonance  varies 
as  before. 

957.  The  new  phenomena  in  this  stage  are  humid  crackling, 
and  thin  metallic  bubbling  rhonchus.  When  elimination  of 
the  softened  material  commences,  the  rhonchus  may  become 
cavernous  on  a  small  scale. 

In  consequence  of  the  diminution  of  the  mass  of  the  lung, 
the  heart   may  be  elevated  above  its  natural  position,  the 
diaphragm  raised,  and  the  mediastinum  drawn  towards  the 
mainly  affected  side.  The  heart's  bulk  gradually  diminishes  ;  but 
J    its  area  of  superficial  dulness  may  be  apparently  increased,  in  con- 
I    sequence  of  contraction  of  either,  but  especially  of  the  left,  lung. 
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958c  The  signs  derived  from  inspection  in  the  third  or 
excavation  stage  remain  as  previously.  I  liave,  however,  in 
some  rare  instances,  known  extreme  infra-clavicular  depression 
existing  in  the  second  stage  diminish  somewhat,  nay,  even  give 
place  to  slight  bulging,  when  a  capacious  excavation  had  formed. 
Tliis  will  probably  occur  where  the  anterior  wall  of  the  excavation 
is  excessively  thin,  indeed  merely  membranous;  the  condition 
becomes  one,  physically  speaking,  closely  assimilable  to  local 
pneumothorax :  at  all  events,  of  the  fact  I  am  positive.  Again, 
in  such  cases,  inspiratory  expansion  may  improve  to  a  certain 
extent.  I  have  observed  this  in  a  case  where  amphoric 
respiration  and  cracked-metal  percussion-sound  gave  evidence 
of  the  size  of  the  excavation ;  and  the  more  solidified  the  rest 
of  the  lung,  the  greater  will  be  the  expansion  over  the  cavity.* 
Ehonchal  fluctuation  may  sometimes  be  detected;  and  if  the 
cavity  be  of  large  dimensions,  fluctuation,  produced  by  succus- 
sion  of  the  trunk,  may  be  felt. 

959.  The  percussion-results  depend  less  on  the  fact  of  cavity 
existing  than  on  the  conditions  of  the  cavity.  If  it  be  small, 
and  surrounded  with  much  indurated  lung,  the  sound  will  be 
absolutely  dull,  or  wooden,  or  tubular.  If  there  chance  to  be  a 
thick  stratum  of  sound  tissue  between  the  excavation  and  the 
ribs,  gentle  percussion  may  be  of  almost  healthy  quality, — 
moderate  dulness,  slightly  tubular,  too,  is  detected  on  strong 
percussion.  If  there  be  several  small  excavations,  with  indurated 
substance  between  them,  the  sound  is  markedly  dull,  and  some- 
what tubular ;  if  one  or  two  large  excavations,  amphoric  or  of 
cracked-metal  quaUty. 

960.  The  respiration,  provided  the  cavity  be  neither  distant 
from  the  surface,  nor  separated  from  it  by  a  stratum  of  healthy 
tissue,  is  divided,  hollow,  hoarse,  blowing,  and  cavernous,  or 
actually  amphoric;  and  this  state  alternates  or  co-exists,  in  the 


•  Green,  U.  C.  H.,  Females,  vol.  v.,  p.  148,  July,  1850.  E.'cpansion  it 
very  rarely  totally  deficient  over  a  large-sized  cavity  ;  greatly  more  rarely  than 
over  highly  consolidated  texture. 
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manner  already  described  [194]  with  gurgling  rhonchus.  The 
cough  is  cavernous  or  amphoric ;  and  metallic  echo  or  metallic 
tiukling  in  some  rare  cases  accompanies  the  voice,  cough,  and 
respiration.  The  vocal  resonance  varies  in  characters ;  it  may 
be  pectoriloquous,  amphoric,  bronchophonic,  natural,  weak,  or 
null.  The  conditions  of  these  varieties,  in  part  understood 
229],  are  in  part  unintelligible;  and  hence  vocd  resonance 
should  never  be  trusted  to  alone  in  the  diagnosis  of  a  cavity. 
The  form  of  resonance  most  strongly  distinctive  of  an  excavation, 
is  tohispering  pectoriloquy  :  but  cavities  may  exist  without  this  ; 
while  resonance  of  the  sort  may  exist  in  dilated  bronchi  sur- 
rounded by  hardened  tissue  [667]. 

961.  A  cavity  of  large  size,  with  hard  and  smoothish  walls, 
and  containing  thin  fluid  in  moderate  quantity,  may  emit  a 
guggling  sound  when  the  trunk  is  abruptly  shaken.  The 
heart's  action,  too,  if  the  cavity  be  near,  produces  a  similar 
sound  of  cardiac  rhythm. 

962.  Where  great  loss  of  substance  is  produced  in  the  right 
lung  by  excavation,  and  its  remaining  tissue  is  much  reduced  in 
bulk,  the  heart  may  be  drawn  greatly  out  of  its  place,  and  beat 
to  the  right  of  the  sternum. 


963.  Before  we  examine  the  physical  signs  of  arrested  and 
retrogressive  tuberculisation,  a  subject  almost  completely  new, 
it  wiU  be  advisable,  the  essential  anatomical  conditions,  presumed 
to  accompany  such  suspense  or  retrogression,  be  clearly  under- 
stood :  with  this  view  they  may  be  set  down  as  follows  : — : 

Arrested  Tuberculisation.  Retrogressive  Tuherculisation. 
First  Stage. — Amount  of  deposit         First  Stage. — Absorption  of  tu- 
originally   small ;    ceases    to   take  berde,  previously  calcified,  or  some- 
place ;   tubercle   remains  as   such  ;  times,   in  all  probability,  indepen- 
illapse  of  cells  and  lobules  ;  ob-  dcntly  of  any  such  change  ;  *  much 
lucted  bronchiiil  tubes  on  minute  bronchial  obstruction;  local  collapse 
ale;  local  atrophy  of  parenchyma;  and  atrophy;  local  emphysema, 
iocal  emphysema. 


*  Cyclop,  of  Anat.,  art.  Products,  adventitious,  p.  100. 
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A  rrested  Taherculisation. 
Second  Slaqc. — Reduced  bulk  of 
affected  pait  by  contraction  of  indu- 
lation-matter,  hardening,  puckering 
of  surface  and  substance  ;  collapse  and 
atrophy  of  parenchyma  ;  emphysema. 


Third  Stage. — Cavities  of  various 
size  continue  to  secrete  pus  or  mnco- 
pus ;  bronchial  tubes  closed  beyond 
them  ;  collapse  of  communicating  tis- 
sue ;  the  cavities  are  lined  with  a 
pseudo-mucous  membraue. 


Retrogremve  TtiberculUation, 
Second  Stage. — Induration,  con- 
traction, collapse,  atrophy  of  paren- 
chyma ;  union  of  broken  surfaces  by 
exudation-matter,  producing  linear 
or  irregularly  puckered  cicatrices,  pro- 
vided the  breakages  of  lung-substance 
have  been  on  a  very  small  scale. 

Third  Slof/e. — Great  reduction  of 
bulk  of  excavated  portion  of  lung, 
substance  of  which,  where  not  exca- 
vated, is  more  or  less  replaced  by 
induration-matter ;  more  or  less  deep 
indentations  of  pulmonary  surface  by 
contracting  fibro-plastic-matter  id 
pleura  ;  more  or  less  marked  rediic:- 
tion  of  area  of  caWties,  but  doubtful 
if  actu.il  closure  occurs,  where  the 
original  excavation  has  been  on  a 
large  scale. 


964.  Local  suspension  or  retrogi-ession  of  tuberculous  disease 
is,  at  one  or  other  stage,  and  for  a  shorter  or  longer  period,  one 
of  the  most  common  occurrences  in  its  evolution.  I  hold, 
indeed,  that  evidences  of  such  retrograde  action  maj'  invariably  be 
found  in  the  lungs  of  persons  cut  off  by  chronic  phthisis.  But 
this  is  a  very  different  thing  from  admitting  that  pulmonary 
consumption  thus  frequently  stops  in  its  onwai'd  course.  For, 
the  truth  is,  that  on  the  one  hand,  while  action  of  curative 
import  takes  place  in  one  part  of  a  lung,  fresh  deposition  of 
tubercule  or  fresh  breaking  up  of  tissue,  may  be  advancing  in 
another;  and,  on  the  other  hand,  the  duration  of  the  stationary 
or  retrogressive  state  is  often  so  short,  that  clinically  speaking,  ^ 
the  tuberculised  patient  is  scarcely  a  gainer. 

965.  The  physical  signs  of  arrested  and  retrogressive  tuber-  jfj! 
cnlisation  vary  so  widely,  not  only  with  the  stage  and  conditions  1 
of  the  disease  actually  present  at  the  moment  suspension  of  its- .' 
progress  was  effected,  but  also  with  the  length  of  time  that  has 
intervened  between  such  suspension  and  examination  of  the 


i. 


SIGNS  OF  RETROGRESSION. 


501 


fhest,  that  it  is  impossible  to  establish  precise  general  rules  on 
the  subject.  I  shall  consequently  simply  put  down  a  few 
specimens  of  the  conditions  that  have  fallen  under  my  notice  in 
particular  cases. 

966.  Notable  depression,  supra-  and  infra-clavicular  and 
:  supra-scapular,  imperfect  expansion,  very  weak,  harsh  respiratiori, 
(idulness  under  percussion,  exaggerated  fremitus,  and  strong  vocal 
rresonance.  Here  softening  signs  on  a  small  scale  had  existed 
>.  eighteen  months  before. 

967.  Similar  depression,  imperfect  movement  arid  dulness, 
.  dry  cUcks,  with  deep  inspiration,  which  is  weak  and  harsh. 
IHere  softening  signs  had  existed  only  six  months  before. 

968.  Dulness  under  percussion  at  the  apex,  feeble  bronchial 
Ibreathing,  with  a  deep-seated  creaking  sound  in  inspii-ation 

[217].  Here,  nine  months  before,  softening  signs  were  actively 
] present,  and  both  the  local  and  general  symptoms  seemed  to 
J  promise  a  rapidly  fatal  issue.  I  have  not  seen  this  patient 
{professionally  since  the  above  observation  was  made,  and  cannot 
isay  .what  the  local  state  may  now  be  (seven  months  later);  but 
II  know  by  report  that  her  general  health  is  excellent,  and  that 
t  there  are  no  chest  symptoms,  except  occasionally  slight  cough. 

In  these  three  instances  suspension,  and  more  or  less  perfect 
I  retrogression,  in  the  second  stage,  seems  to  have  been  accom- 
iplished.  Here  is  another  example.  A  girl  aged  15,  one  of 
'  whose  sisters  had  died  of  rapid  consumption  under  my  care  at 

Brompton,  presented  in  July  1850,  scrofulous  keratitis,  enor- 
imous  cervical  glands,  the  signs  of  enlarged  bronchial  glands, 
'  with  percussion-dulness  at  the  left  apex,  front  and  back,  bronchial 
I  respiration,  excess  of  vocal  resonance  and  large-sized  thin 
1  liquid  rhonchus,  purulent  expectoration  and  notable  loss  of 
l.flesh.*  In  1853  this  patient  was  kindly  sent  to  me  by  Dr. 
1  South,  who  had  accidentally  seen  her,  witli  all  the  attributes 
c  of  health,  her  glands  in  a  perfectly  natural  state,  and,  with  the 

*  A.  Petroliui,  U.  C.  II.,  Females,  vol.  v.  p.  175. 
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exception  of  slightly  weak  respiratiou  at  the  left  apex,  not  a 
single  morbid  physical  sign. 

969.  Dulness  under  percussion  below  the  clavicle,  with 
slightly  tubular  quality,  hollow  dry  cavernous  respiration,  vocal 
resonance  diffusely  exaggerated  :  I  have  recently  seen  a  case 
with  these  signs,  where,  from  the  account  given  me,  I  infer  that 
four  months  ago  the  progress  of  phthisis  was  most  active.  At 
a  later  period,  the  signs  may  be  much  the  same.  Thus  I  saw 
in  May  last,  a  girl  (E.  Blow)  whom  I  had  first  known  with 
excavated  lung,  six  years  before,  and  whose  history  pointed 
to  seizure  yet  four  years  earlier,  in  whom  the  signs  of 
excavation  still  existed  in  the  form  of  hollow  respiration  with 
tubular  percussion-note  ;  but  there  was  no  rhonchus,  and  the 
chest  had  lost  somewhat  of  the  flattened  phthisical  look  habitual 
to  it  for  years. 

970.  Eespiration  of  laboured  and  jerking  rhythm,  weak  and 
bronchial,  but  without  clicks  or  rhonchal  sound  of  any  kind, 
and  with  veiy  slightly  deficient  resonance  under  percussion. 
Here  there  had  been,  two  months  earlier,  much  greater  dulness 
under  percussion,  respiration  of  diffused  blowing  type  and 
cogged-wheel  rhythm, — and  the  general  symptoms  of  advancing 
tuberculisation.  Congestion  had  probably  disappeared,  and 
the  tuberculous  deposit  become  quiescent. 

971.  Lastly,  I  have  known  some  instances  where  the  physical 
signs  of  induration  had  existed  at  either  apex  to  a  slight 
amount,  in  individuals  belonging  to  a  tainted  family,  where  the 
local  and  general  symptoms  of  phthisis  had  made  their  appear- 
ance, and  where  the  signs  in  question  totally  disappeared  along 
with  the  symptoms,  leaving  behind  them  merely  trivial  harsh- 
ness in  the  respiratory  sounds.  These  I  believe  to  have  been 
examples,  not  only  of  tuberculisation,  but  of  phthisis,  retro-' 
grading  in  the  first  stage  :  a  very  striking  probable  illustration 
of  such  course  will  by  and  by  be  dwelt  upon. 

973.  Symptoms. —  The  symptoms  of  phthisis  do  not  admit  of 
such  systematic  division  into  stages  as  its  physical  signs :  there 
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is  no  symptom  absolutely  peculiar  to  any  one  of  the  three 
stages.  It  will  be  better,  therefore,  to  consider  them  seriatim, 
under -the  heads  of  local,  general,  and  incidental. 

973.  Local  Symptoms. — Cough,  unless  in  latent  cases,  is  an 
essential  symptom ;  habitually  unpreceded  by  coryza,  rarely 
paroxysmal,  it  is  at  first  either  dry  (but  very  probably  in  not 
more  than  about  one-tenth  of  cases)  or  attended  with  colourless, 
frothy,  watery,  or  mucilaginous-looking  expectoration,  the  last 
somewhat  characteristic.  The  thinner  fluid  at  an  early  period 
sometimes  deposits  a  thicker,  grumous-looking  substance  in 
small  quantity,  resembling  the  deposit  in  barley-water  :  I  do  not 
believe  that  this  occurs  except  in  phthisis.  Gradually  the 
expectoration  grows  glairy  and  mucous,  strise  of  opaque  bufi^ 
or  pale  yellow  appearing  on  a  lighter  ground  ;  it  grows  less  and 
less  aerated  :  presently  the  sputa  become  purulent,  either  in  the 
form  of  small  pellets  with  jagged,  sharply  cut  outlines,  opaque, 
semi-floating,  non-aerated,  and  of  yellowish  coloiu*  (boiled-rice 
sputum),  or  of  larger  masses  with  ragged  edges,  or  of  broad, 
flat,  discoid  lumps,  darkish  green  in  tint,  quite  smooth  in 
outline,  and  remaining  apart  if  expectorated  into  water; 
Eventually  the  sputa  acquire  an  ash  colour,  run  together  in  one 
mass,  totally  free  from  ail*,  and  are  constituted  essentially  of 
pure  pus  :  this  condition  of  sputa  is  of  very  bad  augury,  if  it 
occur  in  a  patient  under  treatment;  when  found  in  persons 
who  have  greatly  neglected  themselves  up  to  the  time  of  seeking 
advice,  it  is  generally  rapidly  modified  by  medical  care.  Occa- 
sionally sudden  profuse  expectoration  of  purulent  fluid  occurs, 
in  some  cases  traceable  to  abrupt  evacuation  of  a  cavity,  in 
others  to  abundant  secretion  from  the  walls  of  old  cavities  and 
neighbouring  bronchi.  The  quantity  of  expectoration  varies 
greatly  in  a  mass  of  cases  :  sometimes  profuse,  especially  in  the 
earlier  and  closing  periods,  it  may  be  very  slight  throughout ; 
and  I  have  known  cases  run  their  course  without  any  expectora- 
tion at  aU.  I  once  saw  a  lad,  aged  fifteen,  admitted  into 
hospital   with   typhoid   fever,   become    tuberculous  during 
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convalescence,  and,  dying  within  a  sliort  period,  present  large 
cavities  in  his  lungs,  though  he  had  never,  as  far  as  could  be 
learned  by  constant  questioning,  expectorated  a  single  sputum  : 
he  must,  of  course,  have  swallowed  them  all,  as  cluldren 
almost  invariably  do. 

974.  Ha3moptysis,  including  under  tliis  term  even  expectora- 
tion simply  streaked  with  blood,  is  a  symptom  of  extreme 
frequency,  occurring,  as  I  formerly  found,  (Brit,  and  For. 
Med.  Chir.  Kev.,  January,  1849)  in  about  81  per  100  of 
cases. 

The  following  general  inferences  are  derived  from  the  exami- 
nation of  106  cases : — 

"Haemoptysis  was  of  very  slightly  (4  per  100)  more  frequent  occurrence  in 
males  than  females.^ — -Hajmoptysis  to  a  medium  amount  is  about  four  times 
less  couamon  than  to  very  slight  or  to  profuse  amounts, —  both  taken  together. 
Very  profuse  hajmorrliage  from  the  lungs  is  more  common  in  mjiles  than 
females. — Medium  frequency  of  recurrence  of  hemoptysis  is  mateiially  less 
common,  and  this  in  both  sexes,  than  a  single  or  than  .repeated  attacks. 
Further,  repetition  of  hasmoptysis  is  more  common  in  males  than  in  females. 
— It  is  materially  more  common  for  a  first  ha:morrliage  to  be  more  profuse 
than  subsequent  ones,  than  for  subsequent  ones  to  be  more  profuse  than  the 
first. — Hffimoptysis  is  more  frequently  met  with  (and  this  independently  of 
any  influence  of  duration  of  the  disease)  in  persons  who  have  reached  the 
second  and  third  stages,  than  in  those  whose  lungs  have  not  yet  softened.  This 
proposition  is  more  markedly  true  of  males  than  of  females. — There  does  not 
appear  to  be  any  notably  greater  tendency  to  ha;moptysis,  where  the  right  lung 
has  reached  a  more  advanced  stage  than  the  left,  nor  vice  versa,  where  the 
left  has  taken  the  lead.  It  seems  improbable  that  either  lung  is  more  effective 
in  causing  htemoptysis  than  its  fellow. — The  frequency  of  hsomoptysis  increases 
with  advancing  years  in  both  sexes.    The  increase  is  more  abrupt  in  females 
than  in  males,  and  in  the  former  appears  connected  with  the  catamcnial 
function. — This  greater  frequency  of  lia:moptysis  in  persons  of  more  advanced 
years,  docs  not  depend  altogether  on  greater  duration  of  the  disease  :  for  those 
who  had  had  hajmoptysis,  had  been  phthisical  for  only  a  mean  period  of  eight 
months  longer  than  those  who  had  not  spit  blood. — The  most  common  periods 
for  the  occurrence  of  ha;moptysis,  were,  at  the  very  outset,  or  after  the  expira- 
tion of  the  first  monthj  it  is  very  rare  for  haemoptysis  to  occur  within  the  first 
month,  unless  it  has  actually  appeared  as  the  first,  or  among  the  first  symptoms. 
The  phrase  "first  symptom"  here  is  to  be  understood  with  a  qualification  to 
be  by  and  by  explained. — In  upwards  of  half  the  cases  of  notable  haimonhagc 
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(beyond  4  oz.)  this  occurs,  or  has  occurred,  as  the  "  first  symptom,"  corrobo- 
rating the  inference  as  to  the  excess  of  amount  of  first  over  subsequent  hasmor- 
rhages. — Haemonhage  of  this  amount  is  rare  as  a  coexistence  with  otlier  first 
symptoms  (in  of  tliese  cases)  appreciable  by  the  patient. — Streaked  or 
tinged  sputa  are,  on  the  contrary,  of  very  common  appearance  amongst  the 
earliest  symptoms. — But  streaked  or  tinged  sputa  are  rarely,  or  never,  tJie 
"  first  symptom  "  singly  and  alone. — Season  does  not  appear  to  exercise  any 
marked  influence  on  the  occurrence  of  a  first  hoemorrhagic  attack. — Hamoptysis 
never  appeared  as  the  bona  fide  first  symptom  in  these  cases,  the  phrase  lieing 
understood  in  its  absolute  sense  without  qualification ;  it  is  so  only  in  the 
sense  that  it  is  the  fii-st  symptom  particularly  noticed  by  patients — the  first 
occurrence  that  leads  them  to  watch  their  health." 

975.  The  last  proposition  is  important :  it  leads  one  to  reject, 
on  clinical  grounds,  the  old  notion,  that  phthisis  is  really 
caused  by  haemoptysis  in  those  cases  where  it  appears  to 
lead  the  way  in  the  train  of  morbid  events, — in  other  words, 
to  deny  the  existence  of  "  phthisis  ab  hsemoptoe." 

976.  The  quantity  brought  up,  at  any  one  time,  varies 
between  a  few  streaks  and  some  pints  of  pure  unmixed  blood. 

977.  The  prognosis  of  tuberculous  hEemoptysis  is  a  subject  of 
great  interest.  Hsemoptysis  may  kill  direcily  or  indirectly  ; 
but  my  analysed  series  of  131  cases  of  phthisis  furnishes  but 
two  examples  of  such  mode  of  death.  In  one,  death  was 
direct,  but  from  asphyxia,  not  loss  of  blood  :  the  trachea  and 
bronchi,  as  far  as  traceable,  were  plugged  with  coagula.  In  the 
other,  death  occurred  from  exhaustion  five  days  after  the 
haemorrhage.  In  these  and  some  other  fatal  cases  that  have 
fallen  within  my  observation  in  private  practice,  the  patients 
have  invariably  been  males  ;  in  this  point  of  view,  as  well  as  in 

'  certain  others,  haemoptysis  is  a  more  serious  event  in  men  than 
'  in  women.  A  first  haemorrhage  having  been  severe,  it  is 
I  unlikely  that  a  subsequent  one  will  kill  directly ;  for  it  is  not 
I  often  that  a  recurring  haemoptysis  is  more  severe  than  a  first 
I  severe  one,  granting  that  they  do  not  follow  so  closely  upon 
t  each  other  as  to  appear  a  mere  contiimation  of  one  and  the 
1  same  attack.  One  of  the  cases  above  referred  to  constituted  an 
« exception  to  this  rule.     It  appears  from  the  cases  I  have 
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examined,  that  haemoptysis  is  frequent  in  proportion  to  the 
duration  of  the  primary  disease ;  if  so,  the  converse  of  the 
proposition  cannot  be  evaded  ;  and  we  are  forced  to  conclude 
tiint  frequently-recurring  Ticemoptysis  does  not  reduce  the  mean 
duration  of  life,  after  seizure  with  tuberculoun  symptoms,  in  any 
given  mass  of  cases.  It  is  not  repugnant  to  reason  to  admit, 
theu,  tliat  in  a  certain  number  of  instances  ha;morrhage  from 
the  lungs  may  act  as  a  local  therapeutical  agent.  No  doubt  the 
disease  sometimes  runs  on  more  rapidly  after  an  attack  of 
liajmoptysis ;  but  I  cannot  help  regarding  the  two  things  as 
mere  coincidences. 

978.  The  tints  in  phthisical  haemoptysis  vary, — venous  red  is 
I'are ;  florid  red  most  common  :  sometimes  the  sputum  is  of  dark 
brick-red  hue;  again,  of  a  light  flesh-like  pink.*  Moulded 
clots,  even  of  minute  size,  are  excessively  rare  [575]. 

979.  The  odour  of  phthisical  expectoration  is  nauseous,  sui 
generis,  not  actually  foetid.  It  may  accidentally  acquire  the  wet- 
plaster  like,  or  putrid  smell  of  gangrene,  under  circumstances 
already  described  [862]. 

980.  In  the  course  of  phthisis  calcareous  particles  and  masses, 
merely  gritty  or  of  petrous  hardness,  and  in  size  from  a  pin's 
point  to  a  pea,  may  be  expectorated.  I  have  known  this  continue 
for  years  steadily  or  inteiTuptedly.  But  while  such  expectoration  j 
is  a  clear  proof  of  local  retrogression,  the  disease  may  in  other 
parts  of  the  lung  be  actively  advancing. 

981.  The  microscopical  elements  of  phthisical  sputa  are  very  f 
numerous.  First,  epithelium  tesselated,  cylindrical  and  ciliated  . 
from  the  bronchial  tubes ;  salivary  fluid,  and  epithelium  from  the 
mouth.  Secondly,  blood-disks,  (even  when  no  reddish  tint  exists 
to  the  naked  eye,)  raelauic  cells  and  molecules,  molecular  fat, 
oil  globules,  and  saline  matter,  crystalline  and  amorphous. 
Thirdly,  exudation-matter  in  patches,  exudation-cells,  and  pus- 
cells.  Fourthly,  fragments  of  pulmonary  fibre,  capillary  vessel 
and  nerve.    Fifthly,  dark  molecular  matter,  soluble  neither  in 


*  Tngg,  U.  C.  H.,  Females,  vol.  ix.,  p.  108. 


LOCAL  SYMPTOMS. 


507 


ether  nor  in  hydrochloric  acid,  and  probably  tuberculous, — and 
in  very  rare  cases,  cells  apparently  those  of  tubercle  :  I  have,  at 
least  occasionally,  seen  in  the  opaque  butF-coloured  striaj  of  com- 
paratively clear  sputa,  cells  non-nucleated  and  more  angular  iu 
outline  than  those  of  exudation-matter.  Sixthly,  the  vibrio 
lineola  and  mycodermatous  entophytes. 

Now  the  presence  of  fragments  of  tissue  indicates  breakage  of 
the  lung-substance,  and  may  famish  its  earliest  evidence.  The 
existence  of  tubercle-cells,  if  certain,  is  of  course  distinctive  of 
phthisical  disease.  Otherwise  the  characters  enumerated  have 
no  precise  diagnostic  signification. 

982.  Of  the  chemical  characters  of  the  sputa  I  know  little. 
Popular  prejudice,  looking  upon  the  change  from  saline  to  sweet 
taste  as  of  evil  import,  is  probably  well  founded ;  for  in  the 
outset  the  sputa,  essentially  those  of  catarrhal  flux,  are  markedly 
saline ;  with  the  advance  of  the  disease  and  obstruction  of  lung 
they  may  become  sacchaiine.  Sugar,  however,  is  by  no  means 
always  to  be  found.* 

983.  The  cough  in  phthisis  more  frequently  brings  on  vomiting 
or  nausea,  than  in  any  other  pulmonary  affection :  if  a  fit  of 
coughing  occurs  shortly  after  a  meal,  more  or  less  of  this  is 
habitually  vomited  in  the  majority  of  cases  that  have  reached  the 
second  stage. 

984.  Dyspnoea  is  the  reverse  of  a  prominent  symptom.  The 
frequency  of  respiration  rarely  reaches  any  notable  height  in 
the  pure  disease ;  and  when  the  act  is  morbidly  accelerated,  the 
pulse  also  beats  with  such  increased  frequency,  that  the  ratio 
of  the  two  suffers  scarcely  any  change.    I  have  seen  few  cases 

*  Thus  the  sputa  of  Nettleship,  U.  C.  H.,  Males,  vol.  x.,  p.  146,  and  of 
M.  Harris,  U.  C.  H.,  Females,  vol.  ix.,  p.  326,  both  in  the  third  stage,  were 
boiled  for  twenty  minutes  with  two  parts  of  distilled  water,  then  treated  witli 
acetate  of  lead  and  soda;  the  filtered  fluid  gave  no  evidence  of  sugar  with 
Trommer's,  Poggiale's,  or  the  bichloride  of  tin  tests.  These  results,  carefully 
obtained  by  my  clinical  clerk,  Mr.  W.  T.  Coster,  were  confirmed  by  actual 
analysis  in  the  Birkbeck  Laboratory  of  University  College. 
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of  very  marked  dyspnoea,  of  wliicli  the  patients  volunteered 
complaints.  In  these  cases  there  was  either  great  emphysema, 
with  bluish  lividity  of  the  face,  and  general  coolness  of  surface, 
or  nothing  could  be  detected  except  the  tuberculous  disease  to 
account  for  the  symptom. 

985.  Actual  pain,  or  distressing  sensations  within  the  thorax, 
exists  in  the  great  majority  of  cases  ;  but  severe  suffering  of  this 
kind  is  the  exception.  The  pain  may  in  part  be  intra-pulmonary, 
true  pleurodynic,  intercostal-neuralgic,  or  pleuritic.  Local 
pleurisy  is  by  far  its  most  frequent  tangible  ca.use;  to  local 
evanescent  dry  pleurisies  are  in  the  main  due  the  wandering 
chest-pains  of  these  patients,  and  to  more  permanent  plemitic 
changes  their  comparatively  fixed  sufferings.  But,  as  already 
shown  [673],  the  mechanism  of  pleuritic  pain  itself  requires 
elucidation. 

986.  General  Symptoms. — Febrile  action,  sometimes  attending 
the  very  earliest  local  symptoms  (in  sixteen  of  ninety  patients 
observed  by  Louis,  excluding  cases  of  acute  phthisis),  does  not 
appear,  in  the  majority  of  instances,  till  softening  has  occurred. 
Actual  shivering,  or  merely  chilly  sensations,  with  subsequent 
heat,  followed  by  perspiration,  constitutes  a  complete  paroxysm. 
The  shivering  is  slight,  as  a  rule, — the  perspiration  profuse. 
The  chest  and  head  are  in  many  cases  the  chief  seats  of 
perspiration.  Night-perspirations,  especially  towards  morning, 
are  common,  even  where  there  is  no  distinct  febrile  paroxysm. 
Sudamina  are  rare.  There  may  be  two  daily  paroxysms, — a 
morning  and  an  evening  one. 

987.  The  pulse,  habitually,  but  not  invariably,  frequent,  is  of 
wide  range, — within  my  own  observation,  from  60  to  140  per 
minute  in  uncomplicated  cases.  The  frequency  of  the  pvdse  some- 
times changes  remarkably  in  the  same  case  within  a  day  or  two ; 
occasionally  an  obvious  cause,  in  the  shape  of  some  inter-current 
attack,  can  be  found  for  this, — quite  as  commonly  it  baffles  expla- 
nation. It  has  been  said  the  increase  of  frequency  on  changing 
from  the  recumbent,  to  the  sitting  aud  standing,  postures  is  less 
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than  in  other  diseases  attended  with  debility :  the  general  state- 
ment seems  not  unfounded,  but  exceptions  are  frequent. 

988.  The  digestive  organs  suffer  more  or  less  in  the  majority 
of  cases.  Thirst  is  rarely  absent  through  the  whole  course  of 
the  disease,  whetlierthe  alimentary  canal  be  free  from  anatomical 
change  or  not.  Pain  and  tenderness  below  the  ensiform  carti- 
lage, with  loss  of  appetite,  nausea,  and  occasional  vomiting, 
indicate  sub-inflammatory  action  in  the  mucous  membrane  of 
the  stomach,  and  can  scarcely  be  considered  direct  symptoms 
of  the  primai-y  disease.  Vomiting  of  food,  brought  on  by  fits 
of  coughing,  and  unaccompanied  by  any  other  gastric  symptom, 
does  not  indicate  any  textural  change  in  the  organ. 

Stomatitis,  simple  or  diphtheritic,  is  not  uiuiommon  towards 
the  close  of  the  disease  :  epiphytic  formation  occurs,  but  rarely, 
in  the  exudrttion.  Chronic  pharyngeal  abscess  is  in  some 
instances  met  with, — in  one  case  of  the  kind,  that  fell  under  my 
notice,  produced  by  caries  of  a  ceiwical  vertebra.  I  once  saw 
uncontrollable  frothy  salivation  form  a  prominent  and  distressing 
symptom  of  the  closing  period,  without  obvious  affection  of 
the  buccal  membrane  or  salivary  glands. 

In  1847,  M.  Fredericq  drew  attention  to  a  red  streak  at  the 
edge  of  the  gum  opposite  the  lower,  and  sometimes  also  the 
upper,  incisors,  as  one  of  the  earliest  signs  of  phthisis, — the 
colour  in  highly  febrile  phthisis  being  brick-red,  in  hajmorrhagic 
phthisis  blue.  Subsequently  he  professed,  that  in  the  latter 
period  of  all  chronic  diseases  a  blue  or  red  streak  will  be  found, 
M.  Vanoye,  in  turn,  describes  a  white  marginal  line ;  *  and 
Dr.  Thompson  insists  upon  the  red.  1  believe  with  M.  Fredericq, 
that  the  red  line  is  to  be  found  in  a  variety  of  chronic  blood- 
diseases,  but  more  frequently  in  phthisis  than  others.  It  may 
be  completely  absent,  however,  to  the  last  hour ;  and  is  notably 
more  frequent  in  patients  of  the  lower  than  of  the  upper  ranks, 
— a  fact  to  be  explained  in  some  measure  by  habits  of  cleanli- 
ness and  the  reverse. 

*  Ruuking'g  Retrospect,  vol.  xii.,  p.  218. 
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The  state  of  the  bowels  varies  greatly, — in  sorae  rare  cases 
they  continue  natural,  in  a  certain  number  constipated  even  to 
the  last  hour,  in  others  relaxed  from  time  to  time,  in  a  fourth 
class  permanently  loose.  Diarrhoja  may  depend  merely  on 
secretive  changes  in  the  bowels,  on  small  ulcerations  in  the 
ileum  and  jejunum,  or  on  extensive  destruction  of  the  mucous 
membrane  of  the  colon,  as  well  as  of  the  ileum.  In  the  first  case, 
the  symptom  is  temporary,  and  easily  controlled ;  in  the  second, 
more  persistent,  and  with  difficulty  arrested  :  in  the  third  case, 
absolutely  unmanageable.  In  the  last  condition,  as  insisted  on  by 
M.  Louis,  the  motions  are  very  numerous,  reddish,  or  putty- 
coloured,  fluid,  and  of  putrid  odour.  If  the  rectum  be  ulcerated, 
the  motions  may.be  pseudo-dysenteric. 

It  is  important  to  remember  that  ulcerations  may  exist  in 
the  ileum  without  pain  or  tenderness  :  again,  I  have  known,  in 
a  case  running  an  acute  course,  marked  abdominal  pain  and 
tenderness  conjoined  with  obstinate  constipation,  where  after 
death,  in  spite  too  of  the  frequent  use  of  purgatives,  the  bowels 
contained  abundant  solid  fasces,  and  the  ileum  was  extensively 
tuberculised  and  ulcerated.* 

The  glands  of  Brunner  are  sometimes  enlarged  and  tuber- 
culised :  sub-acute  duodenitis  follows,  and  doubtless  plays  a 
part,  though  an  uncertain  part,  in  the  phenomena  of  phthisical 
dyspepsia. 

989.  The  external  lymphatic  system,  on  the  whole,  is  rarely 
tuberculised  in  the  adult.  I  have  known  the  cervical  and 
axillary  glands,  greatly  enlarged  in  phthisical  people,  rapidly  fall 
to  the  natural  size  without  suppuration  or  symptom  of  any  kind. 
Severe  lumbar  nem-algia  may  be  produced  by  infiltrated  glands 
pressing  on  the  nerves :  but,  common  from  cancer,  this  is  rare 
from  tubercle.  Disease  of  the  mesenteric  glands,  tuberculised 
in  from  one-third  to  one-fifth  of  phthisical  adults,  takes  part 

Hodson,  U.  C.  H.,  Males,  vol.  ix.,  p.  16.  Even  the  l.irge,  as  well  as 
tlie  small,  intestines  may  be  ulcerated,  .ind  yet  no  diarrhoea  exist.  Plimptons 
Case,  Lancet,  loc.  cit.,  p.  579. 
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in  perverting  nutrition, — but  in  what  form  and  to  what  extent 
remains  to  be  discovered.  The  broucliial  glands,  often  mode- 
rately enlarged  by  tubercle,  itself  quiescent  or  retrograde,  rarely 
induce  symptoms  in  the  adult  [635 — 649]. 

990.  Slight  wandering  at  night,  on  waking  out  of  sleep, 
sometimes  occurs ;  with  this  exception  the  mental  faculties 
retain  their  clearness  in  the  majority  of  cases  to  the  last  few 
hours — trifling  failure  of  memory,  and  inability  to  follow  a  train 
of  thought,  alone  existing  towards  the  close.  Not  only  this, 
but  the  perceptive  and  reasoning  powers  sometimes  acquire 
unwonted  vigour  and  acuteness,  as  the  disease  advances ;  and 
the  imagination  and  fancy  grow  unnaturally  vivid, — the  indi- 
vidual becomes,  as  it  were,  idealised. 

The  temper,  though  irritable,  is  singularly  hopeful.  Every- 
one has  seen  cases  iu  which  arrangements  for  future  years  are 
made  within  a  few  days  of  death ;  and  I  have  actually  known 
the  question  of  a  change  of  profession  complacently  considered 
within  three  hours  of  the  fatal  event.  There  may  be,  in  suck 
cases,  an  effort  on  the  part  of  patients  to  deceive  themselves 
and  those  about  them,  as  to  the  real  state  of  things  :  but, 
nevertheless,  hopefulness  constitutes  a  special  clinical  feature 
of  the  disease,  and  cannot  by  any  means  always  be  explained 
by  the  absence  of  pain.  How  strong  the  contrast  between 
the  phthisical  and  the  cancerous  patient  in  this  point  of  view  ! 
When  marked  cerebral  symptoms  exist,  they  always  indicate 
intercurrent  disease. 

991.  The  cellular  tissue  remains  remarkably  free,  as  a  rule, 
from  serous  infiltration.  If  there  be  marked  oedema  even  of 
the  ankles,  there  is  almost  invariably  some  morbid  state,  besides 
phthisis,  to  account  for  the  fact ;  a  fortiori,  if  there  be  general 
anasarca  of  one  or  both  lower  extremities.  The  latter  stnte, 
of  great  rarity,  depends  on  coagulation  of  the  venous  blood, 
either  spontaneous  or  produced  by  phlebitis. 

992.  Pains  in  the  lower  extremities  are  sometimes,  towards 
the  close  of  life,  the  prominent  symptom  :  if  co-existent  wiili 
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anasarca,  the  state  of  the  veins  explains  them ;  under  other 
circumstances  they  seem  simply  neuralgic. 

993.  Emaciation  ranks  among  the  most  constant  and  most 
striking  phenomena  of  phthisis.  The  alterations  in  tlie  adipose 
tissue  are  the  same  as  in  other  forms  of  emaciation, — the  cells 
diminish  in  size,  oil  gives  place  to  watery  fluid,  and  crystalline 
separation  of  the  fat-elemeuts  takes  place  within  them. 

Preceding,  as  emaciation  does,  in  some  cases  all  other 
symptoms,  local  or  general,  the  presence  of  tubercles  in  the  lungs 
(or  the  constitutional  state,  of  which  those  tubercles  are  the 
local  evidence),  obviously  acts  as  au  efficient  cause  of  wasting, — 
loss  of  appetite,  vomiting,  diarrhoea,  and  perspirations,  are 
subsidiary  in  their  influence.  It  is  not  only  the  external  fat 
and  cellular  tissue  that  waste  :  the  muscles,  and  the  paren- 
chymata  suffer  too  ;  as  proved  by  Louis  and  Eizot,  the  weight 
of  the  heart  and  calibre  of  the  aorta  are  less  in  the  victims  of 
phthisis  than  of  any  other  disease,  except  cancer.  The  weight 
of  the  body,  as  a  whole,  consequently  diminishes,  rapidly,  surely, 
and  progressively,  more  especially  as  no  serous  accumulations 
form  to  give  fictitious  weight.  But  there  is  a  curious  fact 
connected  with  the  emaciation  of  phthisis,  and,  for  aught  I 
know  to  the  contiary,  of  other  chronic  diseases  :  namely,  that  it 
is  not  an  invariably  steady  process.  I  have  repeatedly  found, 
by  placing  patients  in  the  balance  within  short  intervals,  that 
there  are  rises  and  falls  in  weight,  intercurrent  to  the  general 
progressive  tendency  downwards,  and  occurring  irrespectively  of 
any  obvious  changes  in  diet,  appetite,  or  colliquative  symptoms. 
The  late  Dr.  Kobert  Williams,  of  St.  Thomas's,  as  I  several 
years  ago  learned  from  his  friend.  Dr.  Silvester,  inferred  from  a 
large  mass  of  observations  upon  this  point,  that  there  was  a  law 
of  periodicity  regulating  the  rises  and  falls  of  weight.  I  have 
no  means  of  ascertaining  what  the  period  established  by  Dr. 
Williams  was;  and  my  own  observations  are  too  limited  to 
supply  the  deficiency.  I  feel  tolerably  sure  that  the  interval 
is  shorter  than  a  month — the  period  at  which  Sauclorius, 
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generalising  from  experiments  on  liis  own  person,  inferred  that 
a  passing  increase  of  two  pounds'  vveigiit  (ascribed  to  lunar 
influeuce !)  took  place  in  health. 

Irritability  of  the  muscles  under  the  influence  of  percussion  or 
other  physical  stimulus,  is  carried  perhaps  to  a  higher  point  in 
the  emaciation  of  phthisis  than  of  other  chronic  diseases. 

994.  But  in  some  instances  phthisis  runs  its  course  almost 
to  the  end  without  notable  emaciation  :  the  body  may  be 
plumply  fat,  wliOe  large  cavities  exist  at  the  apices,  and  the 
disease  is  advancing  downwards.  Such  retention  of  fat 
generally  indicates  a  sound  state  of  the  alimentary  canal ;  still 
I  have  known  plumpness  maintained  with  feeble  appetite,  and 
occasional  diarrhoea.*  On  the  other  hand  rapid  emaciation  may 
take  place  in  persons  eating  abundantly,  and  free  from  a  trace 
even  of  dyspepsia. 

Tiie  thoracic  coverings  waste  most,  the  facial  fat  least,  rapidly ; 
t  exceptions  to  this  rule  are  very  rare. 

995.  Bulbousness  of  the  finger-ends  ;  curvation  and  transverse 
(  cracking  of  the  fiiiger-uails,  and  falling  of  the  hair,  are  observed 
i  in  a  certain  share  of  cases. 

.  996.  M.  Louis  has  arrived  at  the  conclusion,  contrary  to  what 
I  had  previously  been  held,  that  the  sexual  appetite  in  the  male 
undergoes  impairment.  Menstruation,  he  found,  ceased  in  the 
female,  when  the  total  duration  of  the  disease  was  under  a  year, 
at  about  the  middle  of  its  course ;  when  the  duration  of  the 
disease  ranged  between  one  and  three  years,  the  catamenia 
continued  commonly  to  appear  till  the  last  third.  Menstruation 
may  remain  natural  to  the  last ;  or  disturbances  in  pohit  both  of 
ime,  quantity,  and  quality,  may  occur.  The  uterus  and  ovaries 
resent  no  deviation  from  structural  health,  as  a  necessary 
ondition  of  phthisical  paramenia.  Neither  is  it  possible  to 
xplain,  by  the  course  or  predominant  symptoms  of  the  disease, 
he  healthy  or  perverted  state  of  the  function. 

•  J.  Conner,  Females,  Consumption  Hospital,  Chelsea.     Tliis  patient 
etained  flesh,  until  Bright's  disease,  which  rapidly  destrojed  her,  supervened. 
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997.  It  has  been  generally  supposed  that  pregnancy  retards 
tlie  progress  of  phthisis, — the  disease  acquiring  increased 
activity  after  parturition.  I  have  positively  observed  several 
cases  in  which  many  of  the  symptoms  of  phthisis  became  less 
prominent  during  pregnancy.  This  might  be  the  fact,  it  is 
true,  without  the  real  pulmonary  disease  being  suspended  in 
progress  :  but  it  is  curious  that  I  do  not  remember  to  have 
opened,  or  to  have  seen  opened,  the  body  of  a  female  dying  of 
phthisis,  and  at  the  same  time  pregnant.  My  sphere  of  obser- 
vation is,  however,  not  the  most  favourable  for  encountering 
pregnant  women;  M.  Grisolle  has  lately  examined  these 
questions,  and  comes  to  the  conclusion  that  the  disease  is  some- 
what increased  in  rapidity  of  progress  during  pregnancy  ;  while 
after  parturition,  it  is  slightly  mitigated,  or  at  least,  remains 
stationary.  The  number  of  cases  he  has  collected  (and  all  other 
persons  that  I  know  of  are  in  the  same  predicament)  are  quite 
insufficient  to  solve  the  problem. 

998.  I  some  time  since  niunerically  examined  the  question, 
whether  the  tuberculous  diathesis  intensifies  or  weakens  th 
force  of  fecundity  in  the  female,  and  of  the  procreative  faculty 
in  the  male,  and  was  led,  by  the  facts,  to  the  conclusion, 
tlmt  the  procreative  power  of  phthisical  viales  is  behi6 
the  average — the  fecundity  of  phthisical  females  materia 
above  it.  Taking  the  two  sexes  together,  and  regarding 
them  as  phthisical  stock  prepai-ed  to  propagate,  the  femald. 
activity  is  counterbalanced  to  a  certain  extent  by  the  mal 
inactivity  ;  11-82  years  of  phthisical  cohabitation  produced 
mean  of  0  83  childi'en  less  than  17'48  years  of  non-phtliisi 
cohabitation.* 

*  For  the  facts  themselves,  vide  Medical  Times,  July  6, 1850.  Tlie  abow 
results  accord  witli  M.  Louis's  general  slatemcnt,  concerning  the  failure  of 
sexual  inclination  in  the  male;  they  arc  totjilly  at  variance  with  an  assumption 
of  M.  Grisolle,  that  conception  is  rare  in  phthisical  women.  The  total 
number  of  coses  on  which  my  inferences  are  founded,  is  91  of  phthisical,  220 
of  non-phthisical,  persons. 
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999.  The  blood  in  the  early  period  of  phthisis  is  deficient 
somewhat  in  red  corpuscles,  and  very  slightly  in  fibrine ;  the 
proportions  of  albumen  and  water  are  increased ;  the  serum 
appears  to  be  less  alkaline  than  in  health.  With  the  advance 
of  the  disease  the  blood  becomes  hyperinotic,  presumably 
from  the  irritating  influence  of  the  tubercles  and  intercurrent 
inflammations.  Quite  at  the  close  the  fibrine  and  the  solids 
generally  undergo  notable  diminution.  There  is  no  micro- 
scopical character,  that  I  know  of,  in  the  red  corpuscles, 
which  can  be  trusted  to  as  the  slightest  guide  in  the  diagnosis 
of  the  disease. 

1000.  Dr.  Hope  says^  he  has  seen  many  cases  of  phthisis  in 
which  coagulation  of  the  blood  occurred,  from  mere  sluggish- 
ness of  motion,  in  the  femoral  vein,  with  oedema  of  one  or 
both  extremities.  I  have  met  with  but  one  example  of  death 
from  phthisis,  with  coagidation  of  the  blood,  and  obstruction 
of  the  veins  in  a  lower  extremity ;  in  this  instance,  the  femoral 
and  iliac  veins  of  the  right  limb  Avere  injlamed  in  the  most 
positive  manner.*  I  cannot  help  doubting  that  Dr.  Hope's 
observations  can  be  frequently  verified  ;  still  I  have  within  the 
last  two  years  twice  observed  oedema  of  the  legs  in  the  course 
of  phthisis,  disappearing  rather  rapidly  under  treatment,  and 
unattended  with  any  great  tenderness  in  the  track  of  the  femoral 
veins.  The  oedema  occurred  here  independently,  in  all  proba- 
bility, of  phlebitis  ;  yet  there  was  positive  venous  obstruction  in 
the  limbs, — whether  produced  by  sluggishness  of  current, 
and  hyperinotic  constitution  of  the  blood,  I  am  unable  to 
aSirm.f 

1001.  In  the  early  stage,  when  the  local  symptoms  are 
inactive,  and  marked  fever  absent,  the  urine  presents  no  seriously 
abnormal  characters.  When  the  pulmonary  texture  breaks  up, 
and  fever  runs  high,  the  urine  becomes  small  in  quantity,  of 

♦  Henry  James,  U.  C.  H.,  Males,  vol.  v.,  p.  130,  1850. 
t  The  influciico  of  hcteraiinia  is  well  sliowu  by  Mackenzie. — Med,  Chir. 
Trans.,  vol.  xxxvi. 
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strong  odour,  deep  urinous  colour,  and  of  high,  or  rather  high, 
specific  gravity  [1038,  1033],  If  the  system  be  impoverished 
by  great  loss  of  blood,  or  colliquative  drain  of  any  kind,  the 
secretion  becomes  pale,  watery,  and  of  low  gravity.  As  a  rule, 
in  the  active  disease,  the  uric  acid  ranges  more  or  less 
above  the  average  of  health.  Temporary  increase  of  urea  may 
occur,  but  even  where  waste  of  tissue  is  rapidly  going  on,  and 
the  patient  takes  nitrogenised  food  in  good  quantity,  the  daily 
average  may  faU  to  about  forty  or  fifty  grains, — Lehmann's 
average  for  healthy  male  adults  being  255  grains.  Oil  globules 
are  very  rarely  to  be  found  in  phthisical  urine ;  I  have  never 
detected  them,  except  where  the  patient  was  taking  cod-liver 
oil.  Albumen  sometimes  appears  passingly  in  minute  quantities, 
either  probably  from  indigestion,  or  renal  congestion.  In  a 
certain  proportion  of  cases,  all  the  symptoms  of  Bright's  disease 
supervene.  Simple  pyelitis,  with  acid  urine,  deposit  of  pus, 
and  of  casts  of  the  tubuli,  with  such  amount  only  of  albumen 
as  is  referrible  to  the  liquor  puris  present,  occurs  in  rare 
instances  ;  in  yet  rarer  the  evidences  of  tuberculous  pyelitis,  as 
proved  after  death,  may  be  obtained  during  life.*  The  urine 
occasionally  contains  minute  quantities  of  sugarf  a  fact 
interesting  in  connection  with  the  well-known  tendency  of 
glycohajmia  (saccharine  diabetes)  to  terminate  in  phthisis.  Oq 
first  thought,  the  existence  of  so  readily  oxi disable  a  product  as 
sugar  in  the  urine,  would  seem  subversive  of  Liebig's  hyper- 

*  Wright,  U.  C.  H.,  Females,  vol.  viii.,  p.  195.  "  Deposit  in  urine :  pus- 
corpuscles,  oil  globules,  amorphous  granular  organic  matter,  cells  larger  than 
blood  disks,  smaller  than  pus-cells,  with  granular  contents,  somewhat  irregular 
and  angular  outline,  and  showing  no  nucleus  under  acetic  arid."  One  of  the 
pyramids,  infiltrated  with  tubercle,  had  ulcerated  into  the  reual  pelvis,  which 
contained  1  oz.  of  pus  and  tubercle-detritus. 

+  Arthur,  U.  C.  II.,  Females,  vol.  vi.,  p.  51,  Feb.  1851.  First  stage  of 
phthisis  passing  into  second  ;  specific  gr.  of  urine=1024  ;  weight  of  pationt=: 
8  St.  3  lbs.  on  Feb.  19  ;  =8  st.  8J  lbs.  on  March  20,  when  the  sugar  had 
disappeared,  tlie  patient  having  meanwhile  taken  oleum  niorrliun!  in  small 
doses. 
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oxidation  theory  of  phthisis ;  but  the  fact  that  in  saccharine 
diabetes,  gum  and  alcohol  are  completely  oxidised,  while  sugar 
is  not,  shows  that  an  elective  power  of  oxidising  some,  and  not 
all,  oxidisable  materials,  exists  in  the  economy.  Sugar  may  be, 
and  commonly  is,  totally  absent  from  the  urine  in  the  most 
advanced  cases  of  phthisis. 

Micturition  is  of  natural  frequency  ;  but  female  patients  are 
often  tormented  by  slight  involuntary  discharge  of  urine  during 
fits  of  cougliing. 

1002.  Incidental  Symptoms. — The  incidental  symptoms  of 
phthisis  are  the  clinical  expressions  of  its  "  secondary  morbid 
changes."  A  case  of  phthisis  may  run  its  course  without  a 
single  one  of  these  ever  occurring,  or  they  may  occur  in  various 
combinations  and  variable  intensity.  Sometimes  these  symptoms 
are  so  severe  as  to  throw  into  the  shade  those  of  the  pulmonary 
disease,  and  monopolise  the  attention  both  of  patient  and' 
physician  :  while  the  secondary  changes  causing  them,  some- 
times seem  to  accelerate,  sometimes  retard,  the  advance  of 
the  primary  affection,  and  prove  themselves  the  real  causes  of 
death. 

1003.  Pneumonia  frequently  occurs  in  the  course  of  tuber- 
culous disease,  or  at  its  close.  In  the  former  case,  it  is  either 
a  mere  local  eflFect  of  the  progress  of  tuberculisation,  or  it  may 
be  extensive,  and  acquire  almost  the  importance  of  an  idiopathic 
attack  of  the  disease.  But  even  then  it  is  rarely  of  serious 
augury :  it  is,  singularly  enough,  less  fatal  than  primary 
pneumonia.  What  I  have  observed  on  this  head,  is  in  per- 
fect accordance  with  the  observations  of  M.  Louis ; — the 
mean  duration  of  the  inflammation,  even,  is  less  than  when 
occurring  in  sound  lungs.  Some  of  the  most  marked  examples 
of  rapid  resolution  I  have  met  with,  were  in  phthisical  per- 
sons. [795.] 

M.  Louis  holds  that  pneumonia  occurring  at  the  closing 
periods  of  phthisis,  is  almost  of  necessity  fatal.  But,  admitting 
this,  it  does  not  follow  that  there  is  any  special  tendency  in  the 
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plithisical  to  death  by  pneumonia.  In  point  of  fact,  pneumonia 
— or  conditions  of  the  lung  referred  to  that  disease — is  a 
tolerably  common  appearance  in  the  lungs  of  persons  cut 
off  with  all  varieties  of  chronic  maladies.  Tiie  proportion 
of  cases  in  phthisis  is  scarcely  greater ;  and  where  so-called 
hepatisation  is  found,  it  has  not  always  been  the  actual 
cause  of  death. 

Pneumonia  limited  to  the  anterior  portion  of  either  apex, 
is,  in  the  great  majority  of  cases,  tuberculous, — not  invariably 
so,  however.  I  have  known  pneumonic  signs  limited  to  the 
infi'a-clavicular  region,  without  being  the  result  of  tuberculous 
ii-ritation,  so  far  as  the  disappearance  of  all  vestige  of  morbid 
signs  at  the  apex  can  be  accepted  as  proof  of  this. 

1004.  Pleurisy  we  have  already  met  with  in  the  dry  and 
exudation  forms,  as  an  attendant  on  tubercle.  Effusion  occurs 
in  a  fair  proportion  of  cases,  and  is  always  a  most  serious 
complication :  complete  recovery  is  singularly  rare.  Double 
pleuritic  effusion,  occasionally  met  with,  is,  as  shown  by  M. 
Louis,  in  some  measure  peculiar  to  phthisis.  Effusion,  single 
or  double,  not  unfrequently  hastens  the  fatal  issue. 

1005.  Bronchitis,  local  or  general,  invariably  occurs  in  the 
course  of  phthisis.  The  form  most  peculiar  to  the  disease  seems 
to  be  that  limited  to  one  apex  or  to  one  base. 

1006.  Ulcerations  of  the  epiglottis  give  rise  to  great  dys- 
phagia, especially  of  liquids,  which  frequently  return  by  tlie 
nostrils.    There  is  fixed  pain  opposite  the  affected  part. 

1007.  Chronic  inflammatory  changes  in  the  larynx  are  indi- 
cated by  change  in  quality  of  the  voice  and  cough,  which  grow 
hoarse,  mufHed,  and  cracked ;  and  in  proportion  as  ulceration 
destroys  the  chorda;  vocales,  the  voice  degenerates  into  a  hoarse 
whisper.  I  have  never  observed  absolute  aphonia.  Pain, 
stinging,  pricking,  or  shooting,  is  more  or  less  constant ;  and 
a  distressing  sensation  of  dryness  is  experienced.  If  the 
epiglottis  be  free,  there  is  no  dysphagia.  The  physical  signs 
are  rough,  coarse  respiration  in  the  larynx,  with  sonorous, 
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sibilant,  or  thin  giu-gling  rhouchus,  according  to  the  dryness  or 
moisture  of  the  diseased  surfaces. 

1008.  I  know  of  no  positive  symptoms  of  ulceration  of  the 
bronchi ;  those  of  chronic  tracheitis  are  obscure.  Pain,  heat, 
and  dryness,  with  choking  sensation  above  the  sternal  notch, 
are  all  that  I  have  observed ;  and  these  symptoms  may  exist 
without  tracheal  ulcers,  while  ulcers  may  exist  without  them. 
Intense,  so-called  tracheal  dyspnoea,  I  have  not  met  with. 

1009.  The  symptoms  of  perforation  of  the  pleura  are  else- 
where described  [I'^l],  The  perforating  process  may  make  its 
way,  through  both  adherent  pleurae,  without  pneumothorax,  to, 
or  through,  the  skin, — and  be  followed,  or  not,  by  subcutaneous 
emphysema. 

1010.  Of  abdominal  incidental  symptoms,  those  indicating 
chronic  peritonitis  aa-e  the  most  important.  Enlargement  of 
the  abdomen,  pain  and  tenderness  under  pressure,  ascites,  and 
tympanitic  distension  of  the  intestines,  are  the  prominent 
symptoms.  The  ascites  may  rapidly  disappear  under  treat- 
ment, while  the  tympanitis  remains,  and  the  outline  of  the 
intestines  appears  on  the  abdominal  wall.  Pain  may  be  con- 
stant, or  occur  only  at  the  moments  flatus  moves  in  the  bowels. 
All  control  over  escape  of  flatus  may  be  lost ;  probably,  by  a 
consensual  arrangement  for  the  avoidance  of  pain,  the  eftbrt, 
necessary  for  its  retention,  is  omitted.  Diarrhoea  is  present 
in  the  majority  of  cases,  whether  the  bowel  be  ulcerated  or  not. 
This  secondary  afl'ection  may  fall  into  a  quiescent  state ;  but  if 
80,  the  pulmonary  disease  unfailingly,  or  almost  unfailingly, 
grows  more  active. 

1011.  Fatty  disease  of  the  liver,  not  a  common  secondary 
change  in  this  country,  has  no  special  symptom  that  I  know  of. 
Probably  it  aflects  the  properties  of  the  fseces.  Its  physical 
signs  are  those  of  simple  enlargement  of  the  organ. 

1012.  Fistula  in  ano  is,  according  to  my  observation,  more 
frequently  met  with,  in  males  especially,  than  it  has  of  late  been 
the  habit  to  believe. 
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1013.  Serious  as  are  the  evils  of  ulcerations  of  the  bowels, 
those  of  cicatrisation  may  be  more  so  :  death  may,  iu  fact,  be 
the  result  of  accompanying  contraction  of  the  bowel.  M.  Louis 
reports  a  case,  where  the  effects  of  intestinal  stricture,  tlie 
earliest  indications  of  disturbed  health,  observed  by  the  patient, 
proved  fatal  in  about  twenty-two  months,  having  throughout 
kept  the  chest-symptoms  in  abeyance,  though  cavities  existed 
in  the  lungs. 

1014.  The  existence  of  tubercle  in  the  meninges  is  only 
known  through  inflammation  of  the  textures  in  which  it  is  seated. 
The  symptoms  of  tuberculous  meningitis  in  the  adult  are,  in 
the  main,  as  follows.  Cephalalgia,  most  commouly  frontal,  and 
vomiting,  flushing  and  pallor  of  the  face,  followed  by  delirium, 
commonly  of  the  quiet  kind,  very  rarely  boisterous  or  violent, 
paralysis,  hemiplegic  or  partial,  twitchings  of  the  face,  stra- 
bismus, somnolence,  and  eveutually  coma :  the  pupils,  at  first 
commouly  contracted,  eventually  dilate ;  the  pulse  and  respira- 
tion both  slacken  ;  the  skin  becomes  cool ;  the  cough  and  other 
chest-symptoms  disappear.  Kemission  of  the  cerebral  symptoms, 
simulating  convalescence  (though  I  have  never  seen  it  so  marked 
in  the  adult  as  in  the  child),  may  occur  towards  the  fatal  issue, 
which  generally  takes  place  iu  from  seven  to  eighteen  days. 
Whether  recovery  is  possible,  will  be  considered  hereafter.  I 
have  now  observed  at  least  six  cases  of  this  affection  in  the  adult, 
in  which  a  peculiar  form  of  mutism  formed  a  striking  symptom. 
The  patients,  when  questioned,  looked  steadily  in  the  speaker's 
face  for  a  few  moments,  and  then,  without  making  the  slightest 
effort  at  speech,  deliberately,  but  without  any  sign  of  petulance, 
turned  their  heads  away. 

1015.  Deafness,  depending  on  tuberculous  destruction  of  the 
membrana  tympani,  is  noticed  in  some  cases. 

1016.  Course. — Chronic  phthisis  may,  especially  in  females, 
for  a  portion  or  for  the  entire  of  its  course,  whether  this  be  of 
medium  or  considerable  duration,  remain  symptomatically /oto//. 
That  is,  tubercles  may  exist  in  the  lungs  and  slowly  work  out 
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their  ill  influences  on  the  organism,  through  secondary  blood- 
changes,  without  awakening  attention  by  any  of  their  ordinary 
-  local. thoracic  symptoms,  such  as  cough,  expectoration,  paiu  in 
the  chest,  and  dyspuoeal  sensations. 

1017.  Pour  classes  of  cases  may  be  met  with  referrible  to  this 
head.  To  the  first  belong  instances  in  which  violent  haemoptysis, 
or  perforation  of  the  pleura,  are  apparently  the  first  symptoms 
of  the  disease, — the  former  commonly  so,  the  latter  very  rarely 
so.  To  the  second  belong  cases  of  slow  course  in  which  one  of 
tlie  secondary  morbid  states,  such  as  chronic  peritonitis,  or 
ulcerative  dian-hoea,  mask  or  reaUy  suspend  the  progress  of 
primary  mischief.  In  a  third  class  we  find  cases,  where  an 
individual  is  generally  out  of  health,  without  sufl'ering  from 
local  or  general  symptoms  of  any  severity.  In  a  fomth  rank 
cases  where  very  prominent  symptoms  exist,  such  as  emaciation, 
fevei",  loss  of  appetite  and  sleep,  relaxation  of  the  bowels  without 
apparent  cause, — none  of  them  of  obvious  pectoral  origin. 

1018.  The  local  latency  of  tuberculous  disease  in  some  of  these 
cases  seems  explicable  on  the  principle  of  Buobiis  morbis  sinml 
obortis,  veliementior  obsciirat  alterum.  But  in  instances  where 
none  of  the  secondary  morbid  states  exist,  the  fact  baffles  expla- 
nation.   The  great  points  for  the  observer  to  bear  in  mind 

;  are,  that,  while  such  latency  is  not  only  a  real,  but  a  frequent, 
I  clinical  fact,  physical  signs  alone  can  disclose  the  true  state  of 
i  things.  A  single  tap  above  the  clavicle  will  sometimes  give  the 
I  ready  clue  to  what  has  hitherto  been  utterly  mysterious.  Let 
1  him  not  be  diverted  from  his  belief  by  the  assui-ances  of  patients 
^  that  they  have  never  coughed, — the  assurance  will  occasionally 

l)e  given  by  persons  who,  at  the  moment  they  give  it,  have 

cavities  in  their  lungs, 

1019.  Diagnosis. — Although  the  diagnosis  of  phthisis  can  be 
made,  with  surety,  through  the  physical  signs  and  local  symptoms 
alone,  there  are  some  other  conditions,  which  may  have  more  or 
less  subsidiary  force  in  doubtful  cases.  One  of  these  is  the 
existence  of  hereditary   or   family  taint.     But   with  what 
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frequency  may  we  expect  aid  in  diagnosis  from  tiie  existence 
of  such  taint  ?  Singularly  enough  it  is  impossible  to  reply  fully 
to  this  query  at  the  present  day.  Some  years  since  I  made  an 
cittempt  to  determine  the  frequency  of  hereditary  transmission 
of  phthisis,  by  comparing  two  series  of  persons,  the  one 
phthisical,  the  other  non-phthisical,  and  the  final  conclusion  to 
which  the  analysis  of  446  cases  led  was,  "  that  plUJusis  in  the 
adult  hospital-population  of  this  country  is,  to  a  slight  amount 
only,  a  disease  demonstrably  derived  from  parents.  There  is  no 
reason  to  believe  that  the  law  differs  among  the  middle  and 
higher  classes  of  society ;  but  to  warrant  an  absolute  assertion, 
we  should  require  an  analysis  of  two  series  of  cases  (similar  to 
those  I  have  now  adduced)  which  had  been  collected  among 
those  classes."  (B.  &  P.  Med.  Eev.  Jan.  1844).  But  my  cases 
throw  no  light  on  the  amount  of  transmission  in  children, — in 
whom  hereditary  influence  is  probably  more  widely  traceable. 

1020.  Can  the  relative  progress  of  tuberculisation  in  the  two 
lungs  be  employed  as  an  element  of  diagnosis  ?  The  following 
results  of  the  analysis  of  143  cases  of  phthisis  tlu-ow  some 
light  on  this  question : 

"  From  these  propositions  it  follows  that  the  disease  attains  the  softening 
point  with  not  veiy  unequal  rapidity  iu  the  two  lungs.  Such  difference  as 
exists  signifies  that  the  point  is  more  quickly  attained  in  the  left  than  in  the 
right  organ ;  for  it  appears  that  softening  of  the  left  lung,  the  right  being  still 
firm,  was  more  common  (under  two  distinct  points  of  view)  in  the  ratios  of 
29'61  to  27'12,  and  24'13  to  19  51.  I  have,  however,  no  means  of  ascer- 
taining satisfactonly  whether  this  depends  on  deposition  being  on  an  average 
earlier  in  the  left  lung  than  in  the  right,  while  the  actual  rapidity  of  subse- 
quent destruction  is  equal  in  both ;  or  from  the  destructive  process  being  more 
rapidly  effected  on  the  left  side,  deposition  being  coeval  on  both  sides. 

But,  as  will  appear  from  the  subjoined  comparison,  the  laws  regulating 
the  disease  in  males  and  females  probably  differ  in  this  respect :  they  ccrUinly 
did  in  these  143  cases. 

Tabular  comparison  of  the  condition  of  the  two  Itwgs  in  (143  ca^cs)  "J 

both  sexes. 

MALES.  •  FEMALES. 

(a.)  Bight  lung:  24  in  first  stage,  (a.)  Right  lung:  37  in  first staee, 
4  ill  wliich  the  left  had  reached  the     1 4  in  which  the  left  hud  reached  the 
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second   or   tliiid   stage, — that  is  in  second  or  third  stage,  —  that  is,  in 

16-67  per  cent,  of  the  number.  37-83  per  cent,  of  the  number. 

(6.)  Right  lung  :  56  in  second  or        (6.)  EigJit  lung :  26  in  second  or 

tliird  stage,  11  in  which  the  left  still  third  stage,  5  in  which  the  left  still 

remained  in  first  stage. — that  is,  in  remained  in  first  stage, — that  is,  in 

19  64  per  cent,  of  the  number.  10-27  per  cent,  of  the  number. 

(c.)  Left  lung :  31  in  first  stage,        (c.)  Left  lung :  28  in  first  stage,  5 

11  in  which  the  W^rAi  had  reached  tho  in  which  the  right  had  reached  the 

Second  or  thii-d, — that  is,  in  35-49  second  or  third,  —  that  is,  in  17-86 

per  cent,  of  the  number.  per  cent,  of  the  number. 

(d.)  Left  lung:  49  in  second  or        (d.)  Left  hmg :  35  in  second  or 

third  stage,  4  in  which  the  right  still  third  stage,  14  in  which  the  right 

remained  in  the  first, — that  is,  in  still  remained  in  the  first, — that  is, 

8-16  per  cent,  of  the  number.  in  40  per  cent,  of  the  number. 

The  propositions  marked  (6)  do  not  tell  in  one  direction  or  the  other ;  those 
marked  (a,  c,  d)  depose  strongly  to  the  greater  rapidity  of  evolution  of  the 
disease  in  the  right  lung  of  males,  and  in  the.  left  of  females.  Let  it  he 
remembered,  too,  that  in  the  only  two  instances  in  which  either  lung  was 
wholly  unaff'ected,  it  was  the  left  lung  of  males  that  had  escaped.  Why  the 
disease  should  advance  more  quickly  on  the  right  side  in  men,  and  on  the  left 
ill  women,  does  not  clearly  appear  :  if  it  be  suggested  that  the  greater  frequency 
of  pneumonia  of  the  right  lung  in  the  male  will  explain  the  fact  of  its 
becoming  a  more  rapid  prey  to  tuberculisation,  the  diflSculty  is  to  explain  why 
the  left  should  be  the  earlier  victim  in  females." 

1021.  I  will  uow  embody  in  a  series  of  propositions  some  of 
the  most  interesting  combinations  of  diagnostic  conditions,  of 
which  I  have  actually  seen  more  or  less  numerous  examples. 

(a)  A  young  adult,  who  has  had  an  obstinate  cough,  which 
commenced  without  coryza  and  without  any  very  obvious  cause, 
a  cough  at  first  dry  and  subsequently  attended  for  a  time  witli 
watery  or  mucilaginous  looking  expectoration,  and  who  has 
wandering  pains  about  the  chest,  and  loses  flesh  even  slightly, 
is  in  all  probability  phthisical.     (b)  Should  there  have  been 
haemoptysis  to  the  amount  of  a  drachm  even,  the  diagnosis 
becomes,  if  the  patient  be  a  male  and  positively  free  from  aortic 
■  aneurism,  mitral  disease  or  hypertropy  of  the  right  ventricle, 
I  almost  positive,    (c)  If,  in  addition,  there  be  slight  dubiess 
I  tinder  percussion  at  one  apex,  with  jerking  or  divided  and 
I  harsh  respiration,  while  the  resonance  at  the  sternal  notch  is 
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natural,  the  diagnosis  of  the  iirst  stage  of  phthisis  becomes 
next  to  absolutely  certain,  (d)  But  not  absolutely  certain :  for 
I  have  known  every  one  of  the  conditions  in  a,  b,  and  c  exist 
(except  hasmoptysis,  tlie  deficiency  of  which  was  purely  acci- 
dental), where  one  apex  was  infiltrated  with  encephaloid  cancer, 
and  no  cancer  had  been  discovered  elsewhere  to  suggest  to 
the  physician  its  presence  in  the  lung,  (e)  If  there  be  cough, 
such  as  described,  and  permanent  weakness  and  hoarseness 
of  the  voice,  the  chances  are  very  strong  (provided  he  be 
non-syphilitic)  that  the  patient  is  phtliisical.  (/)  If  decidedly 
harsh  respiration  exist  at  the  left  apex  or  at  the  right  apex 
behind,  if  the  rhythm  of  the  act  be  such  as  I  have  called 
cogged-wlieel,  and  there  be  dulness,  so  slight  even  as  to  require 
the  dynamic  test  for  its  discovery,  there  can  be  Httle  doubt  of 
the  existence  of  phthisis,  {g)  If  with  the  same  combination 
of  circumstances  deep  inspiration  evokes  a  few  clicks  of  dry 
crackling  rhonchus,  the  diagnosis  of  phthisis,  so  far  as  I  have 
observed,  is  next  to  absolutely  certain.  (/*)  If  these  clicks  on 
subsequent  examination  grow  more  liquid,  the  transition  from 
the  first  to  the  second  stage  may,  as  a  rule,  be  very  surely 
announced.  But  all  the  conditions  of  /,  g,  and  //,  may  be 
simulated  in  infinitely  rare  cases  of  combined  local  simple  con- 
solidation and  bronchitis :  the  adjoining  induration  gives  bronchial 
rhouchi  a  clear  ringing  quality,  (j)  If  there  be  slight  flatten- 
ing under  one  clavicle,  with  deficiency  of  expansion-movement, 
harsh  respiration  and  slight  dulness  under  percussion,  without 
the  local  or  general  symptoms  of  phthisis,  the  first  stage  of 
tuberculisation  cannot  be  diagnosticated  with  any  surety,  unless 
there  be  incipient  signs  at  the  other  apex  also :  the  conditions  in 
question  limited  to  one  side  might  depend  on  chronic  pneumonia 
or  on  thick  induration-matter  in  the  pleura.  (/■)  Tiie  existence 
of  limited,  though  marked,  dulness  under  one  clavicle,  with 
bronchial  respiration  and  pectoriloquy,  so  powerful  as  to  be 
painful  to  the  ear,  the  other  apex  giving  natural  results,  will  not 
justify  the  diagnosis  of  phthisis.  I  have  known  this  combination 
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of  signs,  where  the  apex  of  the  lung  was  of  model  health,  but 
a  fibrous  mass,  the  size  of  a  walnut,  lay  between  the  two  laminae 
of  the  pleura.  I  would  even  go  further,  and  say  that  the  com- 
bination in  question  is  rather  hostile  than  otherwise  to  the 
admission  of  phthisis;  as,  had  tuberculous  excavation  formed 
at  one  side,  the  other  lung  would,  in  infinite  probability,- have 
been  affected  with  the  disease  in  an  earlier  stage.  (J)  Pneumonia, 
limited  to  the  supra-  and  infra-clavicular  region  on  one  side,  and 
not  extending  backwards,  is  commonly,  but  not  always  tuber- 
culous, (m)  Subcrepitant  rhonchus,  limited  to  one  base 
posteriorly,  is  not,  as  has  been  said,  pecuUar  to  tubercle;  it 
may  exist  in  emphysema  and  in  mitral  disease,  («)  Chronic 
peritonitis,  in  a  person  aged  more  than  fifteen  years,  provided 
abdominal  cancer  can  be  excluded,  involves  as  a  necessity  the 
existence  of  tubercles  in  the  lungs.  To  this  law  of  M.  Louis,  it 
is  necessary  to  add  the  qualification,  provided  Bright's  disease 
(and  this  is  readily  ascertained)  be  also  absent.  But  the 
question  of  cancer  is  far  from  easily  settled :  thus  there  may  be 
pain  and  tenderness,  evidently  peritonitic,  ascites  varying  in 
amount  from  time  to  time,  now  a  relaxed,  now  a  somewhat 
obstinately  constipated  state  of  bowels,  vomiting  more  or  less 
persistent, extreme  emaciation,  diphtheritic  stomatitis,percussion- 
dulness  in  the  supra-spinous  fossas,  muco-purulent  expectora- 
tion, no  cancerous  growth  discoverable,  and  all  this  in  a  j  oung 
female,  and  yet  the  peritonitis  shall  be  cancerous,  the  lungs  and 
bronchial  glands  being  the  seat  of  calcified  tubercle  only.  The 
tint  of  skin  may  be  somewhat  cancerous,  the  face  emaciated  as 
much  as  the  rest  of  the  body,  the  peritonitis  may  be  limited, 
the  ascites  trifling,  and  night-sweats  and  haemoptysis  absent, 
it  is  true,  in  such  a  case ;  but  to  form  a  positive  diagnosis  on 
these  points  would  be  rash.*  (o)  Pleurisy  with  eflusion,  which 
runs  a  chroTiic  course  in  spite  of  ordinary  treatment,  is  in  the 

*  All  these  facta  were  illustrated  by  the  case  of  Scott,  U.  C.  IT.,  Females, 
I  as'atis  29,  vol.  ix.,  pp.  5 — 101 ;  the  left  lung  weighed  only  9,  the  right  12  oz. 
.  Almost  precisely  the  same  conditions  existed  in  a  young  lady,  aged  18,  (seen 
« ■with  Dr.  Neil  Arnott  and  Sir  J.  Clark,)  destroyed  by  abdominal  encephaloid. 
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mnjority  of  cases,  tuberculous  or  cancerous  :  the  character  of  tlie 
symptoms,  previously  to  the  pleurisy,  will  generally  decide 
between  the  two.  {p)  Double  pleurisy,  with  effusion,  is  not, 
as  has  been  said,  significant  of  tubercle ;  for  it  may  depend  on 
Bright's  disease.  If  the  latter  affection  can  be  excluded, 
carcinoma  and  pyohasmia  remain  as  other  possible  causes. 
(17)  If  a  young  adult,  free  from  dysentery,  and  who  has  not 
resided  in  tropical  climates,  suffers  from  obstinate  diarrhcea, 
which  goes  on  month  after  month,  with  slight  remissions  or 
intermissions,  even  though  there  be  no  cough,  he  is  in  most 
strong  probability  phthisical.  If  physical  signs,  to  the  slightest 
amount,  exist  at  either  apex,  he  is,  almost  to  absolute  certainty, 
phthisical,  (r)  If  a  young  adult,  free  from  secondarj'  syphilis 
and  spermatorrhea,  and  not  dissolute  in  his  habits,  steadily  lose 
weight,  without  clear  cause,  he  is  in  all  probability  phthisical, 
even  though  no  subjective  chest-symptoms  exist.  («)  But  he  is 
not  by  any  means  certainly  so ;  for  he  may  have  latent  cancer 
in  some  unimportant  organ,  or  he  may  have  chronic  pneumonia. 
{t)  Nay,  more,  he  may  steadily  lose  weight,  have  dry  cough, 
occasional  diarrhoea,  and  night-sweats,  and  present  dulness 
under  percussion,  and  bronchial  respiration  under  both  clavicles, 
and  yet  be  non -phthisical.  I  have  known  all  this  occur  in  cases, 
both  when  the  lungs  were  infiltrated  superiorly  with  primary 
encephaloid  cancer,  and  when  they  contained  secondary  nodules 
of  the  same  kind,  (u)  Failure  of  weight  becomes  less  valuable 
as  a  sign  of  phthisis,  the  longer  the  thirtieth  year  has  been 
passed,  {v)  Percussion-dulness  at  both  supra-spinous  fossJE, 
cough,  abundant  muco-purulent  expectoration,  haemoptysis 
(frequently  free  from  bistre-colour  tint,  though  sometimes 
presenting  this  [882]),  great  emaciation,  inexplicable  except  on 
the  hypothesis  of  tubercle,  curved  nails  and  bulbous  finger-ends, 
may  all  of  them  exist,  and  yet  not  a  gray  granulation  even  exist 
in  the  lungs.  Heart  disease,  chronic  pneumonia  of  the  base  and 
pulmonary  apoplexy  may  alone  be  present.*    {w)  The  discovery 


•  Lewis,  U.  C.  H.,  Fciuiilcs,  vol.       p.  342. 
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if  cardiac  disease  with  marked  symptoms  deposes  against,  but 
does  not  exclude,  the  existence  of  active  tuberculisation. 
.(•)  The  existence  of  cancer  in  any  organ  is  unfavourable  to  the 
presence  of  tuberculous  disease ;  but  tubercule  and  cancer  may 
co-exist,  even  in  the  same  lung,  (y)  Tubei'cle  very  rarely, 
active  phthisis  still  more  rarely,  if  ever,  co-exists  with  leuco- 
hiemia.  {£)  Constant  vomiting  of  food  with  the  cough,  the 
stomach  being  sound,  though  much  more  common  in  phthisis, 
may  attend  chronic  bronchitis,  (a  a)  Light  hair  and  eyes  furnish 
no  argument  in  favour  of  phthisis  in  a  doubtful  case ;  the  un- 
published investigations  of  Dr.  John  Beddoe,  undertaken  on 
logical  principles,  tend  rather  to  show  that  persons  with  dark 
liair  are  more  liable  to  phthisis,  than  those  who  are  fair  or 
xanthous,  (b  b)  If  a  person  seen  for  the  first  time  and  examined 
with  the  spirometer,  blow  a  number  of  cubic  inches  exceeding  the 
alleged  average  of  men  of  his  height,  the  inference,  that  there- 
fore his  lungs  are  sound,  is  unjustifiable ;  they  may  at  the  very 
moment  be  excavated  by  tubercle.  If,  conversely,  an  individual 
fail  to  blow  up  to,  or  even  nearly  to,  his  physiological  standard, 
his  lungs  may  nevertheless  be  perfectly  sound.  And  granting 
that  the  failure  shows  unsoundness  of  lungs,  it  throws  no  light 
111  the  nature  of  the  pulmonary  disease.  They  who  maintain 
that  phthisis  can  thus  be  diagnosticated,  may,  it  is  true,  refer 
to  examples  of  successful  diagnosis  on  this  principle;  but, 
simply  on  the  doctrine  of  chances,  he  must  often  prove 
correct,  who,  given  a  qhronic  pulmonary  affection,  pronounces  it 
at  once  to  be  tuberculous, — such  is  the  vast  preponderance  of 
that  form  of  disease. 

102  2.  Patients  frequently  attach  importance  to  the  determina- 
tion of  the  apex  most  affected.  This  point  may  be  settled  on 
lifferent  principles  by  difl'erent  persons.  The  amount  of  con- 
solidation in  a  given  spot  will  guide  one,  the  superficial  area  of 
■ousolidation  another,  the  uniformity  of  consolidation  or  the 
-tage  of  the  disease,  others.  Hence  arise  sometimes  apparent 
differences  of  opinion  between  observers,  where  none  really 
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exist.  The  disturbing  iuflueiice  of  emphysema,  and  tlie  fact  that 
the  disease  may  suddenly  become  most  active  at  the  apex 
hitherto  most  quiet,  must  not  be  forgotten. 

1023.  I  wouhl  here  offer,  for  the  sake  of  beginners,  a  few 
cautions  in  the  application  of  physical  diagnosis  in  phthisis. 
Never  attempt  to  give  a  positive  opinion  as  to  the  actual  state 
of  the  lungs,  where  there  has  been  recent  haemoptysis,  or  when 
pleuritic  effusion,  bronchitis,  or  pneumonia  is  present :  I  of 
course  refer  to  cases  where  there  may,  or  may  not  be,  signs  of 
the  first  stage ;  if  excavation  exist,  its  signs  may  be  generally 
unravelled  in  spite  of  these  complications.  Always  examine 
the  supra-spinous  fossffi,  as  well  as  the  clavicular  regions. 
Trust  very  little,  if  at  all,  to  the  conditions  of  vocal  resonance ; 
accept  with  great  caution  the  evidence  of  slight  changes  in 
respiration,  unless  they  be  corroborated  by  percussion-changes  ; 
place  no  confidence  in  jerking  respiration  (even  thougli  local)  in 
a  hysterical  woman, — nor  in  harsh  respiration,  with  its  prolonged 
expia-ation,  limited  to  the  right  apex  in  any  woman,  nor  in  very 
very  slight  dulness  at  the  right  front  apex  in  man  or  woman. 
Lastly,  never  give  a  confident  opinion,  in  a  nicely -balanced  case, 
from  a  single  examination ;  make  examinations  in  various 
postures ;  and  a!  ways  compare  carefully  with  physical  signs  the 
local  and  constitutional  symptoms, 

1024.  Mode  of  Death. — There  is  a  gradual  and  normal  death 
from  phthisis  by  asthajnia, — itself  induced  by  exhausting  dis- 
charges, waste  of  fluids,  insomnia,  constant  wearing  suffering  of 
various  kinds,  and,  often  in  spite  of  free  consumption  of  food, 
imperfect  reparation.  Or  such  gradual  extinction  may  be 
brought  to  a  more  or  less  rapid  close  by  ulceration  of  the 
bowels  and  profuse  diarrhoea;  obstruction  of  the  intestine  by 
cicatrisatiou  of  ulcers ;  chronic  peritonitis ;  double  pleurisy 
with  effusion ;  perforation  of  the  pleura ;  pain,  irritation  and 
dysphagia  from  epiglottic  and  laryngeal  disease ;  haemoptysis 
indirectly  by  anemia ;  Bright's  disease ;  and  tuberculous 
meningitis.     Or  death  may  take  place  suddenly  and  uuex- 
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pectedly ;  and  then  the  occurrence  may,  as  M.  Louis  has  well 
distinguished,  be  explicable  or  inexplicable.  In  the  former 
category  appear  deaths  by  hteraoptysis  from  actual  loss  of  blood 
or  asphyxiating  obstruction  of  the  air- tubes  ;  extensive  sudden 
pneumonia  of  adynamic  character ;  or  oedema  of  the  glottis. 
In  the  second  category  the  fatal  issue  is  hypothetically  referred 
to  "  fatigue  of  the  heart,"  or  to  general  reduction  of  the 
consistence  of  the  brain. 

1025.  Duration. — Of  the  duration  of  a  disease,  which  desti'oys 
life  at  all  periods,  between  twenty  days  and  twenty  years,  little 
of  practical  applicability  can  be  said.  Of  307  cases  observed 
by  M.  Louis,  the  following  arrangement  may  be  made  : — 

4  died  within  1  month.  98  died  within  6  months. 

15  2  months.  160  9  „ 

26       ,,         3    „  264       „        24  „ 

Hence,  at  the  end  of  two  years,  43  of  307  patients  only 
survive ;  so  that  at  the  time  of  seizure  in  any  given  case  the 
chances  are  about  as  6:1  that  death  will  ensue  before  the  com- 
mencement of  the  third  year;  the  chances  are  only  as  2:1  in 
favour  of  passing  the  sixth  month ;  while  those  of  surviving 
the  ninth  are  against  the  sufferers  in  the  ratio  of  160:147,  or 
closely  as  1  09:1.    These  estimates  refer  to  the  period  of  first 
declaration  of  symptoms.    They  refer,  also,  to  past  experience  : 
'  there  is  every  reason  to  believe  that  the  introduction  of  cod- 
i  liver  oil  into  practice  has  improved  the  chances  of  phthisical 
llife. 

1026.  Season  does  not  exercise  the  kind  of  influence  which 
;  might  be  anticipated  in'  shortening  the  career  of  the  consumptive 
i  sufferer.  It  may  be  calculated  from  the  Registrar  General's 
'Twelfth  Report  that  the  mortality  in  London  during  the  five 
J  years  1845-1849,  averaged  in  the  quarter  ending  March,  1774, 

"'in  that  ending  June,  1762,  in  that  ending  Sei:)tember,  1593,  in 
that  ending  December,  1573.  So  that  the  mean  deaths  in  the 
six  coldest  months  rate  at  3347,  in  the  six  warmest  3355. 
Compare  these  results  with  those  concerning  pneumonia  [192] ! 

A  A 
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1027.  Treaiment. — Experience  shows  that  the  treatment  of 
the  phthisical  may,  with  legitimate  confidence,  aim  at  either 
maintaining  a  stains  in  quo, — at  producing  slight  local  and 
general  improvement,  or  marked  improvement  of  this  kind, — 
at  eifecting  a  total  removal  of  all  subjective  symptoms,  wliile 
tlie  physical  signs  remain  partially  active,—  or  at  accomplishing 
total  removal  of  the  symptoms,  and  bringing  about  a  quiescent 
state  of  the  physical  signs,  while  the  general  health,  weight,  and 
vigour,  have  improved  to  such  an  extent,  that  the  patient  shall 
believe  himself  totally  free  from  disease,  and  that  the  medical 
observer  might  be  disposed  to  share  his  opinion,  did  not  passive 
physical  changes  remain.  I  say  medical  art  may  legitimately 
aim  at  these  ends,  because,  on  the  one  hand,  these  ends  have 
been  actually  obtained ;  and,  on  the  other,  the  man  has  not  yet 
appeared  who  can  point  to  results  more  perfect  than  the  best  of 
these,  as  the  positive,  direct,  and  ordinary  effect  of  any  known 
system  of  medication.  This  latter  clause  is  not  in  the  least  at 
variance  with  the  weU-known  fact,  that  phthisis  sometimes 
spontaneously  undergoes  permanent  suspension  of  its  course. 

1038.  The  following  results,  which  I  obtained  at  the 
Consumption  Hospital,  justify  the  foregoing  statements,  and 
furnish  guides  to  prognosis : — 

1.  Of  a  given  mass  of  patients  entering  the  hospital  in  all  stages  of  the 
disease,  and  in  every  variety  of  general  condition — between  the  actually 
moribund  state  and  that  of  but  slight  constitutional  suffering— the  number 
leaving  it,  on  the  one  hand,  improved  or  unadvanccd  was  more  than  double 
thati  on  the  other  hand,  leaving  it  in  a  worse  state  or  dying  within  its  walk 
(the  exact  ratio  is  G7'84  :  32-16).  If  the  cases  in  which  death  was  .ictually 
imminent  at  the  period  of  admission,  were  excluded,  the  result  would  be  very 
materially  more  favourable  than  this.  2.  In  4'26  per  cent,  of  the  csscn, 
complete  restoration  to  health,  not  only  .is  regards  apparent  disturbance  of  the 
functions  generally,  but  as  regards  local  evidence  of  active  pulmonary  discasoi 
was  effected.  3.  Complete  removal  of  symptoms  was  more  frequently  effected 
in  the  male  than  in  the  female ;  but,  on  the  other  hiind,  the  results  were,  on 
the  whole,  slightly  more  favourable  in  the  latter  than  in  the  former  sex. 
4.  All  patients  whoso  condition  grew  worse,  wliile  they  were  in  the  hospiiai, 
had  reached  the  stage  of  excavation  on  admission :  and  all  patients,  whose 
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tubercles  were  yet  unsoftened  on  admission,  left  tlie  hospital  either  improved, 
or  having  had  a  statu  quo  condition  kept  up.  Improvement  is  more  probable 
than  the  reverse,  even  where  excavation  exists  on  admission.  6.  In  a  given 
mass  ef  cises,  the  chances  of  favourable  influence  from  sojourn  in  the  hospital 
will  be  greater,  in  a  certain,  undetermined,  ratio,  as  the  duration  of  the  disease 
previous  to  admission  has  been  greater, — in  other  terms,  natural  tendency  to  a 
slow  course  is  a  more  important  element  of  success  in  the  treatment  of  the 
disease,  than  the  fact  of  that  treatment  having  been  undertaken  at  an  early 
period.  6.  The  mean  length  of  stay  in  the  hospital  in  the  most  favourable 
class  of  cases,  nearly  doubled  that  in  the  least  favourable.  7.  The  chances  of 
benefit  are  more  in  favour  of  those  whose  trades  are  wholly  or  partially 
pursued  out  of  doors.  8.  The  results  did  not  appear  to  be  influenced  by  the 
laborious  or  non-laborious  character  of  the  trade  individuals  might  have 
pursued,  9.  The  age  of  the  sufferers  did  not  exercise  any  very  material 
influence  on  the  character  of  the  results.  10.  Patients  coming  from  the 
country  have,  on  an  average,  a  slightly  stronger  chance  of  improvement,  than 
the  residents  of  London  and  the  suburbs.  11.  Patients  admitted  during  the 
warmer  half  of  the  year,  benefit  by  a  sojourn  at  Brompton,  to  a  slight  extent, 
more  than  those  received  during  the  six  colder  months. 

1029.  My  task  in  examining  the  efficacy  of  various  specific 
agents  wUl  be  brief.  Iodide  of  iron,  chloride  of  sodium,  liquor 
potassae,  chlorine  and  iodine  inhalations,  hydrocyanic  acid, 
creasote,  digitalis,  are  disposed  of  in  the  masterly  analyses  of 
their  claims  by  M.  Louis ;  and  naphtha  may  be  allowed  to 
remain  in  the  rather  rough  grasp  of  the  British  and  Foreign 
Medical  Review.  But  cod-liver  oil  cannot  be  so  lightly 
dismissed. 

1030.  I  began  to  employ  the  oil  at  the  Consumption  and 
University  College  Hospitals  nine  years  ago,  urged  to  the  step 
by  the  strong  advocacy  of  Dr.  Hughes  Bennett,  and  took  an 
early  opportunity  of  testifying  to  its  remarkable  powers  in 
tuberculous  and  other  scrofulous  diseases.*  The  conclusions 
at  which  I  have  arrived  concerning  its  use  in  phthisis,  are 
as  follows  : — 

1,  That  it  more  rapidly  and  effectually  induces  improvement  in  the  gener-al 
.and  local  symptoms  than  any  other  known  agent.     2.  That  its  power  of 


*.  Nature  and  Treatment  of  Cancer,  p.  202,  1846. 
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curing  the  disease  is  uiulcterniined  ; — I  mean  here,  by  "  curing"  the  disease, 
its  iiowcr  of  causing,  along  witli  susiiension  of  progress,  sucli  cliange  in  the 
organism  generally,  as  shall  render  the  lungs  less  prone  to  subsequent  outbreak 
of  tubercles,  than  after  suspension  occurring  under  other  agencies.*  3.  Tliat 
the  mean  amount  of  pcnnanency  of  the  good  effects  of  tlie  oil  is  undeter- 
mined. 4.  That  it  relatively  produces  more  marked  effects  in  the  third, 
than  in  the  previous  stages.  Opinions  the  most  diverse  have  been  held  on 
this  point;  M.  Taufflicd+  taught  that  it  had  little  or  no  effect  on  phthisis, 
if  at  all  advanced;  M.  PdreyraJ  reduced  the  size  of  cavities  in  a  few  wetks 
by  its  administration.  S.  That  it  increases  weight  in  favourable  cases  with 
singular  speed,  and  out  of  all  proportion  with  the  actual  quantity  taken ; — 
that  hence  it  must  in  some  unknown  way  save  waste,  and  render  food  more 
readily  assimilable.  6.  That  it  sometimes  fails  to  increase  weight.  7.  That 
in  the  great  majority  of  cases,  where  it  fails  to  increase  weight,  it  does  little 
good  in  other  ways.  8.  That  it  does  not  relieve  dyspnoea  out  of  proportion 
with  other  symptoms.  9.  That  the  effects  traceable  to  the  oil  in  the  most 
favourable  cases  are  :  increase  of  weight,  suspension  of  colliquative  sweats, 
improved  appetite,  diminished  cough  and  expectoration,  cessation  of  sickness 
with  cough,  and  gradual  disappearance  of  active  physical  signs.  10.  That  in 
some  cases  it  cannot  be  taken,  either  because  it  disagrees  with  the  stomach, 
impairing  the  appetite  (without  itself  obviously  nourishing),  and  causing 
nausea,  or  because  it  produces  diarrhcea.  II.  That  in  the  former  case  it  may 
be  made  palatable  by  association  with  a  mineral  acid ;  and  in  the  latter 
prevented'  from  affecting  the  bowels  by  combination  with  astringents.  12. 
That  intia-thoracic  inflammations  and  hsemoptysis  are  contra-indications  to  its 
use,  but  only  temporarily  so.  I  have  repeatedly  given  the  oil  within  a  day 
or  two  of  the  cessation  of  hiemoptysis  without  any  return  taking  place.  13. 
Diarrhoea,  if  depending  on  chronic  peritonitis,  or  secretive  change,  or  small 
ulcerations  in  the  ileum,  is  no  contra-indication  to  the  use  of  the  oil :  even 
the  profuse  dianhcea  caused  by  extensive  ulceration  of  the  large  bowel  is  not 


"*  That  such  cures  really  occur  in  rare  instances  (and  they  are  as  perfect  as 
in  any  other  organic  disease,  when  they  do  occur)  is  indubitable.  It  has  been 
the  vanity  of  late  years  to  deny  this  absolutely,  because  a  scientific  (or  pseudo- 
scientific  ?)  explanation  of  the  fnct  cannot  be  found.  I  am  not  one  of  those 
who  refuse  to  accept  the  evidences  of  my  senses,  because  I  am  unable  to  com- 
prehend what  they  teach  me,  and  in  this  matter  echo  the  sentiments  of  the 
physician  in  a  recent  French  tale,  speaking  of  a  phthisical  recovery  : —  .... 
"  ces  miracles  de  guerison,  aux  quels  la  Science  nc  croit  pas,  fautc  dc  Ics 
comprendre,  et  devant  lesqiieh  jc  me  lyrostcme,  en  prianl  la  bonne  ct  saffc 
Nature  d'en  elrc  moins  amre."— Pierre,  par  Madame  Rcybaud. 

t  Oaz.  Mt'd.  de  Pixris.  Nov.,  1839. 

X  Du  Traitemcnt  de  la  Phthisic.    Hordcaux,  1843. 
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made  worse  by  it.  14.  That  the  beneficial  operation  of  the  oil  diminishes, 
caterts  paribus,  directly  as  the  age  of  those  using  it  increases, — a  singular 
fact,  which  probably  may  one  day,  when  the  textural  peculiarities  of  youth 
and  age  are  better  understood,  aid  in  giving  a  clue  to  its  mode  of  action. 
15.  That  the  effects  of  the  oil  are  more  strikingly  beneficial,  when  a  small 
extent  of  lung  is  implicated  to  an  advanced  stage,  than  where  a  relatively 
large  area  is  diseased  in  an  incipient  stage.  16.  That  when  chronic  pleurisy 
or  chronic  pneumonia  exists  on  a  large  scale,  the  oil  often  fails  to  relieve  the 
pectoral  symptoms.  1 7.  That  it  often  disagrees,  when  the  liver  is  enlarged, 
and  probably  fatty.  18.  Tliat  weight  maybe  increased  by  it,  and  yet  the 
local  disease  go  on.  19.  That  weight  may  increase,  the  cough  and  expectora- 
tion diminish,  night-sweating  cease,  the  strength  which  had  been  failing  remain 
stationary,  under  the  use  of  the  oil,  and  yet  the  local  disease  be  all  the  while 
advancing.  I  have  known  softenings  on  a  small  scale  pass  in  .two  months 
into  tolerably  extensive  excavation  under  these  circumstances, — singular  proof 
of  the  nutritive  powers  of  the  agent. 

1031.  Demonstration  will  probably  be  by  and  by  obtainable, 
from  the  returns  of  the  Eegistrar  General,  of  some  diminution 
in  the  annual  niortality  from  phthisis.  Without  claiming  for 
the  oil  the  power  of  ciuring  the  disease,  we  still  must  look  for 
this  residt ;  for  indubitably  it  does  possess  the  power  of  pro- 
longing phthisical  life, — an  effect  which  must  of  course  lessen 
the  annual  number  destroyed  by  the  disease. 

1032.  Of  the  three  kinds  of  oil, — the  brown,  light  brown, 
and  pale — the  brown,  I  believe,  as  matter  of  actual  experience, 
to  be  the  most  efficacious.*  But,  though  taken  greedily  by 
infants,  it  is  more  distasteful  than  the  pale  to  the  adult  palate, 
and  hence  in  groWn  persons  I  have  been  forced  to  use  the 
latter,  less  active  kind  (in  fact  ^ild  the  pill),  in  order  to  ensure 
oil  being  swallowed  at  all.  Chemists  give  no  positive  answer 
to  the  question,  on  what  depends  the  efficacy  of  the  drug  ?  Its 
inffiience  on  the  composition  of  the  blood  is  yet  undetermined. 
A  single  analysis  by  Simon  shows  a  state  of  hypinosis,  com- 
bined with  a  great  excess  of  albumen,  may  follow  on  its  use ; 
the  solid  constituents  generally  were  in  large  amount.  The 

*  On  the  properties  of  these  varieties  of  oil,  see  Do  Jongh  on  Cod-liver  Oil 
by  Carey,  Lond.,  1849. 
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patient  had  been  l)led  repeatedly  for  hajmoptysis.  The  iodine 
and  bromine  of  the  oil,  its  phosphorus,  butyric  acid,  gaduine, 
biliary  material,  and  its  mere  fatty  matter  have  been  severally 
accorded  the  chief  part  in  the  beneficial  results.  Recently  the 
presence  of  phosphorus  has  been  denied  by  M.  Personne ;  and 
M.  Winckler  seems  to  maintain  that  the  efficacy  of  the  oil 
depends  on  its  having  propyl  for  its  radical,  instead  of  glycyl, 
the  ordinary  basis  of  oils.  The  iatro-chemical  discussions  on 
the  subject  do  little  more  than  exhibit  the  existing  poverty  of 
our  knowledge  of  the  intimate  action  of  remedies.  On  the 
other  hand,  the  established  efficacy  of  the  oil — a  substance  of 
which  a  priori  views  would  scarcely  have  admitted  the  possible 
retention  by  the  phthisical  stomach — is  another  of  the  conquests 
of  experimental  therapeutics.* 

1033.  The  dose  of  the  oil  at  the  outset  should  never  exceed, 
often  fall  short  of,  a  drachm  twice  daily :  it  may  be  taken  in 
water,  milk,  orange  wine,  infusion  of  quassia  or  chiretta,  weak 
brandy  and  water,  or  any  aromatic  water  agreeable  to  the 
patient.  The  dose  may  be  gradually  raised  to  half  an  ounce, 
twice,  or  at  most  thrice,  in  the  twenty-four  hours.  I  have  never 
seen  any  good,  and  often  observed  ill,  eflFects  follow  the  attempt 
to  pour  in  large  quantities.  If  there  be  disposition  to  regurgi- 
gation  of  the  oil,  the  whole  daily  quantity  may  be  taken  with 
advantage  at  bed-time. 

If  the  stomach  reject  the  oil  absolutely,  it  ipay  be  administered 
in  enemata,  combined  with  an  astringent,  or  by  inunction. 
I  have,  however,  found  that  the  rectum  grows  irritated  too  soon 
to  allow  of  sufficient  continuance  of  the  enemata ;  through  the 
skin,  the  oil  acts  more  efficaciously.f 

*  As  is  well  known,  cod-livcr  oil  lias  been  a  Iiojischold  remedy  from  time 
immemorial  in  the  north  of  Europe.  To  the  extensive  use  of  fish-oil  may 
probably  he  due  the  singular  immunity  from  phthisis  enjoyed  by  the  Icelanders 
in  spite  of  the  anti-ljygienic  eonditions  in  which  they  live.  See  Schlcisncr, 
B.  and  F.  Med.  Chir.  Ucv.    April,  1H50. 

t  The  Romans  ranked  the  process  of  oiling  themselves,  and  then  basking 
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1034.  The  attempts  to  prove  almond  oil  and  neats-foot 
oil  as  efficacious  as  the  oleum  morrhuse,  seem  to  me  to 
have  foiled.  Skate-liver  oil  is  probably  largely  mixed  with  the 
L-ommercial  cod-oil, — and  is  by  some  held  to  be  medicinally 
quite  as  active.  Some  patients,  to  whom  oil  is  unbearable, 
digest  cream  well :  a  pint  to  a  pint  and  a  balf  has  been  taken 
daily  without  gastric  disturbance,  and  with  manifest  increase  of 
liesh  in  advanced  cases  of  the  disease  under  my  direction. 

1035.  On  iatro-chemical  grounds  phosphate  of  lime  has  been 
recommended  of  late :  satisfactory  clinical  evidence  in  its  favour 
has  yet  to  be  furnished ;  nor  does  the  theory  seem  very  profound 
which  assumes  that,  because  retrogressive  tubercle  calcifies 
spontaneously,  ergo,  if  calcareous  salts  be  taken  into  the 
stomach  in  active  phthisis,  advancing  tubercle  will  assimilate 
them,  and  forthwith  r^rograde. 

1036.  hygienic  management  of  consumptive  patients  is  of 
extreme  importance.  Plain  nutritious  food,  regularity  of  hours 
of  meals,  attention  to  the  state  of  the  digestive  organs,  moderate 
and  frequent  exercise  in  the  open  air,  either  active  (riding  and 
walking),  or  passive  (carriage,  swinging,  or  yachting),  the  cold, 
tepid  or  warm  bath,  friction  of  the  surface,  the  use  of  flannel 
next  the  skin,  loose  lacing  of  the  stays  in  females,  exercise  of 
the  respiratory  muscles  and  lungs  by  deep  inspirations,  reading 
aloud,  movements  of  the  arms,  gentle  gymnastic  exercises,  are 
all  of  essential  service  in  the  early  period  of  the  disease,  and 
especially  while  the  diathesis,  rather  than  the  local  mischief,  claims 
attention.  Exchange  of  profession  or  trade,  from  the  sedentary 
and  laborious  to  those  moderately  active  physically,  and  but 
slightly  taxing  the  intellect,  is  advisable. 

1037.  As  matter  of  experience,  change  of  climate  unquestion- 
ably proves,  in  many  cases,  when  resorted  to  in  the  early 

in  the  sun,  among  tlieir  most  important  hygienic  Inxurics.  Tlic  leader  will 
remember  the  reference  to  the  habit  in  the  letter  of  Pliny  the  Younger  to 
Tticitus,  describing  the  catastrophe  of  Pompeii  and  the  death  of  his  uncle,  the 
Elder  Pliny. 
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period  of  the  disease,  of  fundamental  service.  Transference  to 
a  more  genial  atmosphere  than  that  to  which  the  invalid  has 
been  accustomed,  in  some  rare  instances  permanently  arrests  the 
disease  ;  in  others  prolongs  life  ;  and  in  a  third  class  relieves 
symptoms  strikingly,  and  renders  the  close  of  existence  com- 
paratively comfortable.  True,  there  is  a  fourth  series  of  persons, 
whose  sufferings  are  aggravated,  and  end  hastened,  by  the  toil 
of  a  journey,  and  the  want  of  home  luxuries  and  associations. 
But  these  are  cases  in  which  disorganisation  is  at  once  extensive 
and  active  in  the  lungs,  while  the  general  symptoms  indicate  that 
profound  constitutional  disturbance,  which  no  art  can  rectify. 
In  the  selection  of  a  climate  for  any  particular  case,  the  dry  or 
moist  character  of  the  attending  bronchitis,  the  natural  liking  of 
the  individual  for  relaxing  or  bracing  air,  and  the  general 
tendency  to  the  strictum  or  the  laxuni  in  ,the  organism,  furnish 
the  best  guides.    (See  Appendix.) 

1038.  The  winter  may  be  passed  without  danger  in-doors  in 
England  in  an  artificial  climate,  provided  proper  precautions  be 
taken  in  regard  of  ventilation.  Air  heated  to  a  fixed  tempera- 
ture,* and  perpetually  renewed  by  a  scientific  system  of 
ventilation,  such  as  Dr.  Arnott's,  forms  an  excellent  substitute 
for  the  naturally  soft  aii-  of  milder  climates  than  our  own.  If, 
on  the  one  hand,  there  be  the  drawback  of  want  of  open-air 
exercise,  there  are  the  counterbalancing  advantages  of  the 
comforts  and  familiar  friends  of  home,  and  the  escape  from  the 
labour  of  travelling.  Nor  can  I  avoid  referring  to  the  prospect 
of  advantageous  winter  exercise  in  a  genial,  yet  not  over-close, 
atmosphere,  held  out  to  the  consumptive  invalid  by  the 
permanent  erection  of  the  Crystal  Palace  at  Sydenham. 

1039.  The  palliative  treatment  of  phthisis  is  a  subject  so  vast, 
that  I  can  here  merely  enumerate  some  of  the  chief  agents  that 
liave  appeared  useful  in  this  regard.     Counter-irritation,  in  the 

*  Some  latitude  may  be  allowed,  of  course,  for  individual  taste;  but,  as  I 
found  from  questioning  upw-irds  of  one  bundrcd  patients  at  tbc  Brompton 
Hospital,  an  almosplierc  at  .all  below  64°  Fah.  is  disagreeable  to  tbe  majority. 
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various  forms  of  repeated  flying  blisters,  ammoniated  liniments, 
croton  oil,  the  strong  acetic  acid  and  turpentine,  are  important 
remedies  :  tartarised  antimony  is  the  least  valuable  agent  of  the 
.class.-  Special  irritability  of  skin  and  very  great  emaciation  are 
the  only  barriers  to  the  employment  of  such  counter-irritation, 
which  I  prefer  as  a  rule  to  permanent  blisters,  issues  or  setons 
under  the  clavicle.  The  addition  of  tincture  of  iodine  in  variable 
proportions  has  appeared  to  me  beneficial ;  and  a  blistering 
alcoholic  solution  of  iodine  and  iodide  of  potassium,  cautiously 
applied,  appears  not  only  to  relieve  pain,  but  actually  to  promote 
absorption, — at  least  I  have  found  the  respiration  and  percussion- 
sound  improve  locally  under  its  use. 

1 040.  Although  sceptical  as  to  the  solvent  theory  of  its  action, 
1  have  seen  benefit  derived  from  liquor  potassEe  combined  with  a 
sedative  and  bitter  tonic.  Digitalis  and  hydrocyanic  acid  are 
both  useful  in  cases  where  the  heart  is  irritable, — checking 
sometimes,  indeed,  to  a  very  remarkable  degree,  various 
symptoms  dependent  on  that  irritability.  Where  a  general 
state  of  erethism  exists,  opium,  in  some  of  its  forms,  must  be 
employed,  independently  of  necessity  for  it  as  a  hypnotic  or 
anodyne.  I  have  never  observed  results  justifying  faith  in 
iodide  of  potassium  as  an  internal  remedy ;  but  the  syrup  of 
the  iodide  of  iron;  especially  if  there  be  the  least  aufemia,  is  a 
valuable  medicine  ;  it  does  not  increase  fever,  and  sometimes 
enables  a  patient  to  bear  cod-liver  oil,  who  had  previously  failed 
in  the  attempt  to  take  this.  Mineral  acids,  with  light  vegetable 
bitters,  improve  the  appetite,  and  control  undue  action  from  the 
skin.  Quinine  is  rarely  borne  well,  and  produces  no  specific 
effect  on  the  hectic  fever. 

1041.  Whatever  the  theory  of  Broussais  may  plead  to  the 
contrary,  general  experience  recognises  not  only  the  inutility, 
but  the  actiial  mischief,  of  bleeding,  general  or  local,  with  the 
idea  of  curing  consumption.  True,  intercurrent  congestions  and 
inflammations  in  the  thorax  may  require,  both  for  themselves 
and  to  avert  their  possible  consequences,  slight  abstractions  of 
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blood ;  but  it  is  remarkable  how  effectually  minor  attacks  of  the 
kind  may  be  counteracted  by  dry-eupping,  blisters,  and  small 
doses  of  antimony. 

1043.  The  treatment  of  phthisis  by  daily  emetics  (supported 
by  a  peculiar,  but  not  altogether  sound,  theory  of  the  site 
occupied  by  tubercle)  cannot,  I  fear,  appeal  to  rigid  experience 
in  its  favour, — though  strongly  recommended  by  Giovanni  de 
Vitis,  Carswell  and  Todd  Thomson.  Unquestionably  it  does 
less  mischief,  however,  than  the  morbid  anatomy  of  the  stomach 
in  this  disease  would  lead  us  to  expect. 

1043.  I  have  no  experience  of  dry  inhalations,  whether  of 
oxygen,  hydrogen,  or  carbonic  acid ;  and  but  little  of  moist 
inhalations,  chloruretted  or  ioduretted :  the  latter,  I  have 
recently  found,  relieve  some  forms  of  phthisical  bronchitis.  The 
inhaled  vapour  of  warm  water,  impregnated  with  emollient 
herbs,  such  as  althaa  officinalis,  narcotic  extracts,  or  creasote 
palliates  cough,  dryness  of  throat,  and  laryngeal  ii-ritation. 

1044.  The  secondary  conditions  of  phthisis  often  require' 
special  treatment.  Hmnoptysis  has  already  been  spoken  of. 
The  relief  of  coucjh,  which  has  resisted  opiates  and  ordinary 
medicines,  may  often  be  effected  by  the  application  of  three  or 
foui'  leeches  above  the  sternal  notch.*  Dysjmcea  may  be 
mitigated  by  inhalation  of  small  doses  of  chloroform. f  Naphtha 
sometimes  succeeds,  sometimes  fails,  in  diminishing  expectora- 
tion:  when  successful,  haemoptysis  may  be  the  immediate  result. 

Nausea  and  vomiting  may  be  controlled  by  effervescing 
draughts.  Seltzer  water,  plaiu  iced  water,  by  prussic  acid,  by  a 
combination,  which  I  have  found  very  useful,  of  creasote, 
stramonium  and  hop ;  if  there  be  acidity,  by  liquor  calcis  or 
liquor  potasssc ;  by  blisters  and  sinapisms ;  or,  if  there  be 
tenderness,  by  leeches  to  the  epigastrium.  Diarrhoea  may  be 
arrested  by  soothing  laxatives  (rhubarb  with  magnesia,  or  castor 
oil,  cajuput,  and  tincture  of  opium)  when  dependant  on  irritant 

*  Hall,  U.  C.  II.,  Females,  vol.  ix.,  p.  128. 
t  S.  Wells,  Med.  Times,  Oct.  11,  1051. 
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matter  in  the  bowel.  Sometimes  diarrhoja,  witliout  evidence  of 
inflammatory  action,  is  more  or  less  amenable  to  the  whole  class 
of  astringents, — among  which  I  may  specially  refer  to  sulphate 
of  copper  and  opium,  gallic  acid  and  acetate  of  lead;  and 
enemata  of  starch  and  laudanum,  or  of  hsematoxylon,  krameria, 
or  tormentilla.  If  there  be  evidences  of  sub-inflammatory 
action,  friction  of  the  abdomen  with  rubefacients,  or  the  applica- 
tion of  a  few  leeches  either  to  the  tender  part  of  the  abdomen 
or  to  the  anus,  sinapisms,  blisters,  and  emollient  poultices,  are 
advisable.  The  hip-bath  is  very  hazardous.  Where  the  large 
bowel  is  extensively  ulcerated,  remedy  after  remedy  will  probably 
be  tried  in  vain.  I  have  seen  some  benefit  even  in  these  cases 
from  the  sulphate  of  zinc  in  two  grain,  and  the  nitrate  of  silver 
in  one  grain,  doses :  enemata  of  the  latter,  in  solution,  are  also 
sometimes  useful.  In  all  forms  of  diarrhoea,  except  when  it 
lias  become  confessedly  irremediable,  the  diet  should  be  low  and 
as  dry  as  possible :  attendant  thirst  may  be  mitigated  by 
dissolving  small  pieces  of  Wenham-lake  ice  in  the  mouth. 
Perspiration  may  be  controlled  by  avoiding  much  drink  and 
using  light  bed-clothes ;  the  chest  may  be  rapidly  sponged  at 
bed-time  with  tepid  vinegai'-and-water,  or  with  decoction  of 
oak-bark.  Eark  and  the  mineral  acids,  gallic  acid  and  lead, 
have,  as  medicines,  the  most  perceptible  effect.  Ivflammatory 
and  ulcerative  changes  in  the  larynx  may  be  stayed  by  local 
leeching,  blistering,  counter-irritation  with  equal  parts  of  spirits 
of  turpentine  and  croton  oil,*  or  an  issue  to  the  side  of  the 
neck  or  nucha.  Some  benefit,  even  temporary  improvement  in 
the  voice,  occasionally  follows  stimulation  of  the  internal  smface 
of  the  larynx,  with  strong  solution  of  nitrate  of  silver  (one  or 
two  drachms  to  the  ounce  of  water) ;  but  I  have  never  seen 
more  than  temporary  benefit  from  the  process  in  phthisical 
laryngitis.  Chronic  peritonitis  requires  the  application  of 
leeches,  and  blisters,  which  may  be  dressed  with  morphia,  when 

*  This  combin.ition  must  be  very  cautiously  used, — throe  or  four  drops 
only  being  rubbed  in  with  a  piece  of  flannel  for  a  single  minute  at  a  time. 
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the  pain  is  severe,  and  friction  with  ioduretted  liniments ; 
emollient  poultices  with  laudanum,  if  not  too  thick  and  heavy, 
relieve  pain.  If  there  be  much  ascites,  diuretics  are  indicated  ; 
but  they  often  fail.  In  point  of  fact,  this  is  one  of  the  con- 
ditions of  tubevculisation  the  least  controllable  by  art ;  though 
it  sometimes  undergoes  a  questionable  kind  of  spontaneous  cure. 
Cod-liver  oil,  if  not  already  in  use,  should,  of  course,  be 
administered  :  the  existence  of  diarrhoea  is  not  a  contra-indica- 
tion.  Tubercular  meningitu  is  yet  more  difficult  of  cure ; 
moderate  local  bleeding,  cold  irrigation  of  the  head,  purgation, 
and  other  revulsive  measures,  and  calomel  internally,  are  alone 
to  be  trusted  to.  I  have  as  yet  seen  but  one  even  apparent 
example  of  recovery  in  an  adult,  where  the  symptoms  of 
tubercular  meningitis  seemed  established :  a  few  prominent 
particulars  of  the  case  may  here  be  given. 

John  Stoner,  tetat.  25,  admitted  U.C.H.  for  second  time,  in  third  stage  of 
phthisis,  April  10,  1849.  The  chest-disease  gradually  advancing. — June  2. 
Loss  of  power  of  speaking,  semi-stnpor,  with  difficulty  roused,  dysphagia, 
drink  pouring  hack  through  mouth,  hut  not  nose,  pupils  sluggish,  no  distinct 
convulsion,  lower  extremities  drtiwu  up,  no  paralysis,  sensibility  blunted,  fixed 
frontal  cephalalgia  ;  seems  conscious  of  all  thivt  is  passing  .iround  him  ;  P.  102, 
R.  44. — Jvme  4.  Since  this  seizure  cough  almost  gone,  scarcely  any  expecto- 
ration ;  alternate  pallor  and  flushing  of  cheeks;  no  rigidity  or  convulsions,  no 
screams,  no  strabismus ;  complete  insensibility  of  dorsum  of  hands  ;  tendency 
to  rigidity  of  knee-joints  ;  fingers  firmly  clenched,  when  unclenched  by  by- 
stander contract  agjiin  ;  P.  142,  R.  44. — June  8.  Sensibility  returned,  still 
speechless. — June  9.  Spoke  as  usual  for  first  time.  This  man  was  treated 
with  mercurials,  but  not  to  ptyalism.  Discharged  on  July  13th,  he  was 
readmitted  August  18th,  and  died  of  his  pectoral  dise.ise,  the  cerebral  functions 
being  perfectly  natural,  on  October  11th,  1849.  Postmortem:  No  morbid 
appearance  at  fissures  of  Sylvius ;  over  both  anterior  lobes  fine  florid  injec- 
tion, numerous  gr.anules,  opaque,  greyish-white,  size  from  pin's  point  to  pin's 
head,  lie  under  cerebral  arachnoid  of  these  lobes  ;  convolutions  lieic  appear 
drawn  together,  as  if  from  deep-seated  contraction  in  the  snlci ;  membranes 
hero  generally  opalescent;  dura-matral  arachnoid  adherent  posteriorly  to 
cerebral  arachnoid  of  left  hemisphere;  membranes  tliicker  than  natural; 
anterior  convolutions  at  the  curve  forwards,  especially  at  left  siilc,  somewhat 
opaque  ;  those  of  left  side  not  materially  softened, — those  of  right  firmer 
than  natural. 
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I  have  since  found  calcareous  matter  ia  the  pia  mater  of  the 
sulci  in  a  person  cut  off  by  phthisis.* 

My  actual  experience  on  the  question  whether  Jisiula  in  am 
should  be  cured  in  phthisical  patients,  is  small ;  such  as  it  is,  it 
deposes  emphatically  against  interference,  unless  (what  is  very 
rare)  there  be  wasting  discharge  and  serious  suflfering. 

1045.  The  diet  of  phthisical  patients  should  be  nutritious  and 
non-stimulant, — wine  and  spirits  being, in  ordinary  cases,  avoided. 
I  have,  however,  in  special  cases  of  non-febrile  phthisis,  with  cold 
skin,  lividity  of  face,  and  dyspncea,  prescribed  brandy  medici- 
nally, with  the  good  effects  of  raising  the  temperature  and 
relieving  the  dyspnoea.    Perhaps  the  notion  that  brandy  supplies 
pure  aliment  for  respiration  may  explain  the  fact,  that  habitual 
spirit-drinkers  (^placed  otherwise  under  favourable  hygienic  influ- 
ences) do  sometimes  suffer  less,  and  live  longer,  with  excavated 
lungs,  than  sober  persons,    I  have  seen  some  three  or  four  most 
remarkable  examples  of  the  kind,— examples,  indeed,  which  first 
led  me  to  a  cautious  use  of  brandy  medicinally.    Gum  Ai'abic, 
another  aliment  of  respiration,  is  not  open  to  the  objections  that 
attach  to  alcoholic  fluids,  and  should  be  allowed  largely  as  an 
article  of  food.    The  mucilaginous  material  of  the  Carragheen 
and  Iceland  mosses  is  useful,  as  satisfying  appetite  somewhat 
without  exciting  the  pulse.    As  respects  the  quantity  of  animal 
food  allowable,  no  general  rule  can  be  laid  down  ;  so  much  as 
each  stomach  can  digest,  without  local  suffering  or  systemic 
disturbance,  may  be    safely  permitted.     Without  being  an 
advocate  of  the  "  mutton-chop  and  porter  "  plan,  I  am  deeply 
convinced  that  a  low  diet  is  seriously  injurious.    Light  bitter 
ale,  if  it  do  not  excite  cough,  may  be  permitted  in  small 
quantity  at  dinner.    Sarsaparilla  agi'ces  with  many  stomachs,  as 
a  diet  drink. 

1046.  The  habit  of  smoking,  if  indulged  in  with  moderation, 
has  not  appeared  to  me  specially  injurious  in  phthisis  :  it  is  not 
impossible,  indeed,  that  the  infinitely  minute  quantity  of  nicotin 

•  Osmond,  U.  C.  H.,  Males,  vol.  iv.,  p.  355. 
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inhaled,  may  exercise  a  locally  soothing  effect.  But  the  profuse 
use  of  tobacco  is  decidedly  iujui-ious  to  the  health  of  the 
phthisical,  as  of  the  non-phthisical. 

ACOIE  PULUONAUY  CONSUMPTION. 

1047.  When  phthisis  proves  fatal  in  from  twenty  days  to  ten 
or  twelve  weeks  from  the  first  appearance  of  symptoms,  it  may 
fairly  be  said  to  have  run  an  acute  course. 

1048.  I  have  seen,  in  cases  of  death  under  these  circumstances, 
the  three  following  anatomical  states ;  (a)  limitation  of 
tuberculous  deposit,  softening  and  excavation  to  the  apices,  just 
as  in  ordinary  chronic  phthisis, — no  peculiarity  existing  in  the 
anatomy  of  the  disease  to  account  for  the  rapidity  of  death, — 
which,  however,  I  have  not  obsei-ved,  in  this  form,  earlier  than 
the  eleventh  week  ;  (5)  general  accumulation  of  crude  tubercles, 
or  tuberculous  infiltration  of  lobules,  through  both  lungs,  with 
irregular  softening,  small  excavations  existing  in  various  parts, 
and  patches  of  hepatisation  presenting  themselves  here  and  there 
{acute  softening  forni) ;  (c)  general  studding  of  both  lungs  with 
semi-transparent  grey  granulations,  coupled  with  the  first  stage 
of  pneumonia,  that  of  briglit  arterial  injection,  or  with 
hepatisation  (aaite  miliary  form).  The  forms  b  and  c  may 
coexist  in  the  same  lung.* 

1049.  Now,  in  the  first  case  (a),  there  is  nothing  peculiar  in 
the  signs  or  symptoms  ;  the  progress  of  the  disease,  except  in 
regard  of  its  rapidity,  is  exactly  the  counterpart  of  that  obseiTcd 
in  chronic  phthisis  ;  and  a  lurking  suspicion  frequently  remains 
in  the  observer's  mind,  that  tubercles  may  have  existed  in  the 
latent  state,  for  a  greater  or  less  time,  before  the  outbreak  of 
symptoms.  In  the  second  and  third  cases,  there  is  not  only  a 
still  greater  rapidity  of  course  (death  may  occur  in  less  than  three 
weeks  from  the  outset),  but  the  signs  and  symptoms  are  peculiar, 
and  far  from  being  as  significant  of  the  existing  disease  as  might 
be  wished. 

*  Kiiowlcs,"  U.  0.  ri.,  Males,  vol  x.,  p.  18. 
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1050.  Physical  signs, — In  the  case  {b)  wliere  the  lungs  are 
more  or  less  crammed  with  softening  tubercle,  the  physical  signs 
are  as  follow  : — Inspection  discloses  nothing  special ;  the  semi- 
circular width  of  the  mainly  affected  side,  especially  if  pneumonic 
infiltration  has  occurred,  may  be  slightly  increased ;  application 
of  the  hand  may  detect  some  increase  in  vocal  vibration,*  and 
some  deficiency  of  chest  motion  ;  but  it  is  impossible  to  say  in 
what  part  of  the  chest  this  deficiency  may  be  most  marked. 
The  resonance  under  percussion  is  more  or  less  impaired, — at 
first  in  some  limited  points,  subsequently  over  the  surface  pretty 
generally ;  but  to  the  last  hour  various  spots  may  give  resonance 
not  positively  abnormal.  The  quality  may  be  markedly  tubular 
in  some  places,  independently  of  excavation  :  with  cavity,  even 
on  a  small  scale,  amphoric.  The  inspiration  weak  in  some  points, 
exaggerated  in  others,  assumes  bronchial  or  even  faintly  tubular 
quality  over  the  most  densely  consolidated  parts ;  but  the  higlily 
marked  sniffling  metallic  breathing  of  hepatised  consolidation 
may  be  wanting,  even  where  the  entire  lung  is  very  closely 
infiltrated  with  softening  tubercle,f — doubtless  because  the  air 
is  never -SO  completely  expressed  from  the  vesicles  in  the  latter 
as  in  the  former  case.  Bronchial  rhonchi  dry  and  moist  of 
various  sizes  and  abundance  are  heard ;  if  the  condensation  be 
very  dense,  the  bubbling  rhonchi  may  acquire  a  ringing  cha- 
racter. If  excavations  form,  thin  metallic  echoing  hollow 
rhonchus  may  be  caught.  The  characters  of  the  vocal  resonance 
depend  on  the  closeness  and  extent  of  consolidation ;  nuU, 
weak  or  bronchophonic,  but  not  snifflingly  so,  as  in  hepatisation, 
it  may  be  whisperingly  pectoriloquous  over  the  site  of  a  small 
deep-seated  excavation  with  intervening  condensed  and  infil- 
trated texture.f 

1051.  In  the  third  case  (c)  of  acute  miliary  tuberculisation, 
inspection,  mensuration,  and  application  of  the  hand,  give  results 

•  Hodson,  U.  C.  H.,  Males,  vol.  ix.,  p.  16  :  vocal  fremitus  increased  in  some 
spots,  impaired  in  others. 

t  Hodson,  U.  C.  II.,  loc.  cit.,  case  fatal  in  nine  weeks. 
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either  completely  negative,  oi*  those  observed  in  acute  bronchitis, 
— results  more  calculated,  consequently,  to  mislead  than  to 
enlighten  the  observer.  Neither  does  percussion  furnish  any 
trustworthy  sign ;  the  conditions  of  dulness  are  not  only,  abso- 
lutely speaking,  very  slight  in  amount,  but  they  so  equally 
pervade  both  lungs,  that  any  slight  defect  of  resonance  discover- 
able would  naturally  be  ascribed  to  individual  peculiarity.  At 
the  outset  the  percussion-sound,  just  as  in  acute  bronchitis,  may 
be  increased  in  clearness  and  raised  in  pitch.  The  respiration 
uneven,  harsh,  high-pitched,  mingles  here  and  there  with  dry 
bronchial  rhouchi,  or  with  sub-crepitation  :  vocal  resonance  gives 
uo  sign. 

The  florid -coloured  stage  of  pneumonia  has  no  more  positive 
signs  than  those  set  down  previously;  if  hepatisation  supervene, 
which  is  rare  in  this  form  of  acute  phthisis,  its  signs,  in  the  main 
those  of  the  simple  disease,  will  want  much  of  their  characteristic 
definiteness. 

1052.  Symptoms. — ^The  symptoms  of  acute  phthisis  in  the 
forms  b  and  c,  are  those  of  a  febrile  affection,  with  more  or  less 
positive  functional  implication  of  the  lungs.  The  invasion, 
sometimes  occurring  in  a  state  of  apparent  health,  or  preceded 
remotely  by  various  depressing  influences,  such  as  anxiety  of 
mind  and  over-toil,  and  immediately  by  exposure  to  cold  and 
wet,*  is  marked  by  rigors,  followed  by  acrid  heat  of  skin ;  the 
rigors  may  recur  on  several  successive  days,  and  there  may  sub- 
sequently be  perspirations  with  abundant  crops  of  sudamina. 
I  have  seen  one  or  two  specks  on  the  abdomen,  having  some,  but 
by  no  means  all,  of  the  characters  of  the  papular  special  eruption 
of  typhoid,  or  Peyerian,  fever  :f  and  wholly  doubt  the  correctness 
of  an  opinion  ascribed  (but  not  shared)  by  M.  LeudetJ  to 
M.  Waller,  of  Prague,  that  the  true  lenticular  spots  of  that  fever 
are  to  be  found  in  some  cases  of  acute  phthisis.    Petechias  do 

*  Hodson,  loc.  cit. 
t  Garrett,  U.  C.  H.,  Peninlcs,  vol.  vi.,  p.  14C.    M.iy  .3,  18S1. 
X  Plitliisio  aiguo.  Theses  dc  Pniis.  1851. 
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not  appear.  Epistaxis,  followed  by  coryza,  may  occur  on  the 
^cond  day  of  seizure  *  Prostration  sets  in  early, — in  a  few 
ilays  the  patient  may  be  unable  to  stand.  Thirst;  total  anorexia; 
'^[ligaslric  tenderness  ;  dry  lips  and  tongue  ;  dental  sordes  ;  all 
ignify  digestive  disturbance:  but  the  form  of  the  abdomen  is 
natural,  there  is  no  gurgling  in  the  iliac  fossa ;  diarrhoea  is  rare  ; 
and  constipation  may  be  extreme,  though  there  be  abdominal 
pain  and  ulcerated  intestine. f  Eestlessness,  insomnia,  cepha- 
lalgia, vertigo,  tinnitus  aurium,  X  diurnal  wandering  and 
nocturnal  delirium,  bespeak  cerebral  sympathy. 

Pain  in  the  chest,  variable  in  seat  and  never  intense ;  cough 
sometimes  preceding,  sometimes  following,  the  fever  in  order  of 
development)  paroxysmal  or  not,  and  either  absolutely  dry  or 
accompanied  with  expectoration  of  clear  or  yellowish  and  opales- 
cent mucus,  or  in  rare  instances  of  viscid  sputa,  slightly  stained 
with  blood,  without  actual  haemoptysis  ;  dyspncea  of  considerable 
amount,  indicated  not  only  by  the  absolute  frequency  of  breath- 
ing, but  by  perversion  of  its  ratio  to  the  circulation,  and  lividity 
of  the  face,  constitute  the  chief  of  the  thoracic  symptoms. 

The  relationship  of  the  pulse  to  the  respiration,  however, 
varies  ;  the  average,  in  my  cases,  has  proved  3:1;  but  I  have 
known  it  once  fall  to  l'5'i:l  (80:5  2).§  The  heart  and  its 
membranes  remain  unaffected.  The  urine,  of  medium  specific 
l  avity,  has  the  characters  of  febrile  urine  generally  ;  it  contains 
iieitheralbumennorsugar.il 

1053.  Acute  phthisis  occurs  as  the  sole  existing  morbid  state; 
or  it  destroys  life  suddenly  in  the  course  of  chronic  phthisis ;  or 
I  it  forms  the  tei-minal  phenomenon  of  certain  slowly  destructive 
j  maladies.    In  the  latter  remarkable  aspect,  acute  phthisis  has 
I  liitherto  never  been  even  glanced  at,  but  I  have  within  the  last 

*  Garrett,  U.  C.  H.,  loc.  cit. 

■i-  Hodson,  U.  C.  H.,  loc.  cit.    Vide  note,  p.  510. 

X  Garrett,  U.  C.  II.,  loc.  cit. 

§  Garrett,  loc.  cit.    But  there  were  here  some  hysterical  symptoms;  and 
iic  ratio  soon  changed  to  ono  of  3  : 1, 
II  Garrett,  loc.  cit.,  pp.  150,  151. 
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year  seen  two  most  striking  examples  of  the  class.  Two  men, 
of  middle  age,  dying  of  paraplegia,  had  myelitis,  sharply  limited 
to  the  dimensions  of  an  oblong,  horse-chesnut  looking  mass 
developed  in  the  spinal  meninges.  In  one  of  these  cases  the 
tumor  had  the  microscopical  constitution  of  tubercle  :*  in  the 
other  those  of  low  exudation-matter.-|-  lu  the  former  instance 
the  patient  died  with  symptoms  clearly  traceable  to  the  acute 
tuberculisation  found  in  the  lungs ;  in  the  other  instance  the 
tuberculising  process  was  latent.  In  both  patients  tlie  ana- 
tomical characters  of  acute  phthisis  were  perfectly  developed. 
Tuberculisation  may,  then,  imitate  pneumonia,  in  bringing  to  a 
sudden  close  the  career  of  lingering  suiferers. 

1054.  Diagnosis. — Taking  the  symptoms  now  enumerated  in 
connection  with  the  physical  signs  of  each  form  of  acute  phthisis, 
can  the  diagnosis  of  either  be  established  ? 

1055.  The  softening  form  {b)  may  at  first  be  diagnosticated 
through  the  intensity  of  the  general  symptoms,  contrasting,  as 
they  do,  strongly  with  the  slight  amount  of  pectoral  distui'bance, 
— the  ordinary  signs  of  pneumonia,  intense  bronchitis,  and 
pleurisy,  being  absent ;  while  general  and  increasing  dulness 
under  percussion,  coupled  with  the  signs  of  breaking  up  of 
tissue,  eventually  render  error  difficult.  I  say  render  error 
difficult,  because  double  pneumonia  running  to  suppurative 
destruction  of  tissue  could  alone,  besides  acute  phthisis,  produce 
such  physical  signs ;  and  had  such  pneumonia  existed,  it  would 
have  been  revealed  at  first  by  the  signs  of  its  early  stage.  J  Acute 
cancerous  infiltration  of  the  lung  may  destroy  life  in  less  than 
four  months,  and  simulate  acute  phthisis :  but  that  disease  is 
limited  to  one  lung  commonly,  is  attended  with  signs  of  tumor 
about  the  main  bronchus,  often  with  peculiar  haemoptysis,  severe 
local  pain,  and  diminished  width  of  the  side. 

*  Ansoir,  U.  C.  H.,  Males,  vol.  ix.,  p.  254. 
t  Knowles,  U.  C.  H.,  Males,  vol.  x.  p.  18. 

X  Pneumonia  may,  however,  exist  at  first,  furnish  its  own  signs  in  more  or 
less  perfection,  its  rusty  sputa,  and  perverted  pulse-respiration  ratio,  and  gira 
place  to  acute  tuberculisation.    Hodson,  U.  C,  H.,  loc.  cit. 
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1056.  The  diagnosis  of  the  miliary  form  (c),  where  grey 
granulations  accumulate  sparsely  through  the  lung,  with  inter- 
vening arterial  injection  of  tissue,  though  greatly  more  difficult, 
may  commonly  be  effected  by  the  following  considerations.  In 
idiopathic  asphyxiating  bronchitis  the  skin  is  warm  only,  or 
slightly  cool  and  moist,  its  colour  generally  cyanotic  or  livid  ; 
bronchial  rhonchi,  dry  and  moist,  are  more  abundant  than  in 
acute  phthisis,  and  the  moist  class  most  abundant  in  the  former 
disease  inferiorly,  in  the  latter  often  superiorly ;  the  pulse- 
respiration  ratio  is  less  perverted  in  primary  bronchitis  than  in 
acute  phthisis ;  in  the  former  full  muco-purulent  expecto- 
ration soon  occurs,  fails  to  appear  in  the  latter.  Neither  the 
percussion-note  nor  the  respiration-sounds  afford  positive  help 
in  the  diagnosis.  Again,  pleui-isy  cannot  be  supposed  to  be 
present,  for  its  physical  signs  are  wanting.  And  if,  for  the  first 
two  or  three  days,  the  perverted  ratio  of  the  respiration  and 
pulse  might  lead  to  the  diagnosis  of  pneumonia  (which,  be  it 
observed,  exists  in  a  certain  state),  the  lapse  of  twenty-four 
hours  will  prove  that  the  disease  is  not  common  idiopathic 
pneumonia, — for  the  signs  of  hepatisation  are  not  an  iota  more 
obvious  than  the  previous  day. 

1057.  Either  form  of  tuberculisation  may  be  confounded 
with  delirium  tremens,  simple  meningitis,  and  typhoid  fever. 

1058.  I  once  saw  a  patient  after  a  week's  illness  (a  hard 
drinker,  who  had  frequently  had  attacks  of  delirium  tremens), 
with  moist  tremulous  tongue,  foul  breath,  confined  bowels, 
total  anorexia,  cephalalgia,  excited  unquiet  countenance, 
general  tremors,  moist  skin,  and  various  delusions  :  he  coughed, 
it  is  true,  expectorated  some  muco-epithelial  matter,  and  his 
breathing  was  hurried ;  but  these  symptoms  were  thrown  into 
the  shade  completely  by  the  class  indicating  a  mild  seizure  of 
delirium  tremens.  However,  the  cerebral  symptoms  yielded  in 
a  few  days  ;  the  pectoral  grew  more  severe ;  and  death  took 
place  in  six  weeks,  under  all  the  conditions  of  acute  phthisis,  the 
symptoms  of  which  had  at  first  been  modified  by  the  habits  of 
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inebriety  of  the  individual.  The  patient  had  previously  exhil)ited 
symptoms  of  phthisis,  which  had  remained  perfectly  quiescent 
for  at  least  twelve  months. 

1059.  Where  mingled  excitement  and  adynamia  are  more 
than  usually  marked,  acute  phthisis  might  be  mistaken  for  acute 
simple  meningitis ;  but  the  following  characters  of  the  latter 
disease  wiU  be  wanting, — vomiting  at  the  outset,  incoherence, 
violent  deluium,  wild  glistening  eye,  photophobia,  and  intolerance 
of  sound,  strabismus,  alternate  flushing  and  pallor  of  the  fac«, 
convulsions,  and  muscular  rigidity  or  paralysis. 

1060.  The  prostration  and  delirium  of  acute  phthisis  are 
scarcely  marked  enough  to  simulate  those  of  pyohsemia  at  the 
outset ;  still,  I  have  found  it  satisfactory  to  be  enabled,  by  the 
history  of  the  case,  to  exclude  the  latter  aS"ection  from 
consideration. 

1061.  The  chief  difficulty  in  my  experience  (the  point  has 
already  been  touched  upon  by  M.  Louis)  consists  in  distinguish- 
ing miliary  phthisis  from  typhoid  fever — fever  of  the  Peyerian 
species.  Dyspnoea,  prostration,  broncliitic  rhonchi,  duskiness 
of  face,  febrile  action,  dry  skin,  adynamic  state  of  the  tongue, 
delirium,  and  stupor,  exist  in  both  affections,  and  may  do  so  to 
similar  amounts.  If  pneumonia  be  present,  it  affords  no  help 
in  the  diagnosis ;  for  it  may  be  supposed  secondary  to  the 
typhoid  fever.  The  abdominal  symptoms  and  the  peculiar 
eruption  of  typhoid  fever  draw  the  line,  to  all  appearance, 
positively, — but  only  in  appearance  :  for  abdominal  sjTnptoms 
and  enlargement  of  the  spleen  may  be  present  in  acute  phthisis, 
if  the  intestine  be  undergoing  acute  tuberculisation ;  and 
although  eruption  probably  exists  in  all  cases  of  typhoid  fever, 
it  certainly  escapes  detection,  possibly  from  its  slight  amount, 
in  a  few  instances.  All  these  difficulties  were  well  illustrated 
by  a  case,  of  which  1  subjoin  the  main  facts: — 

H.  Manning,  admitted  U.C.H.,  Aug.  9, 1850,  (Males,  vol.  v.,  p.  1G8),  ffitat 
23  (unable  to  give  account  of  liimeelf,  subsequently  known  from  friends  to 
have  been  taken  ill,  July  19)  ;  prostration,  stupor,  dingy  face,  nails  livid, 
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(skin  warm,  P.  120,  R.  42,  tongue  dry  and  cracked,  sordes  ou  teeth,  spleen  11 
hand's  breadth  high,  tenderness  in  right  iliac  fossa,  abdomen  of  medium 
prominence,  and  generally  tender,  diarrhcea  for  last  two  days ;  no  sudaniina; 
no  distinct  typhoid  specks;  general  percussion-dulness  at  left  back,  with 
diffused  blowing  respiration  ;  same  signs  less  marked  at  right  back ;  sputa 
viscid,  somewhat  transparent,  of  faint  tobacco- juice  tint;  heart's  size  and 

.sounds  natural.    Diagnosis  :  Typhoid  fever,  with  sccondai-y  pneumonia  (the 

'  difficulty  about  the  want  of  eruption  being  noticed  at  the  time).  Death, 
Aug.  14,  (the  28th  day).    There  was  double  hepatisation  mainly  of  the  lower 

tlobes;  and  the  entire  of  both  lungs  were  profusely  studded  with  semi-trans- 
arent  grey  granulations  (some  growing  opaque  in  the  centre) ;  a  stratum  of 
ecent  lymph  in  the  left  pleura  was  similarly  studded ;  the  spleen,  6  in.  high, 
veighed  11  oz. ;  liver  fatty;  Peyers  patches  contained  crude  yellow  tubercles, 
here  and  there,  size  of  pins'  heads. 

1062.  The  obscurity,  thus  arising  from  tuber culisation  of  the 
'ntestine,  has  not  been  referred  to,  so  far  as  I  know,  by  any 

uthor.  But  here  is  even  a  more  difficult  combination.  A 
aid-of-all-work,  aged  twenty-one,  about  one  year  in  London,  is 
een,  on  from  the  seventh  to  the  tentli  day  of  an  acute  attack, 
able  to  stand,  somewhat  thinned,  having,  on  the  second  day, 
ad  epistaxis  (followed  by  coryza) ;  with  brown  furred  tongue, 
ppigastric  tenderness,  slight  vomiting,  one  or  two  doubtful 
lyphoid  specks  on  the  abdomen,  vertigo,  tinnitus  auriiim, 
jough,  with  very  little  expectoration,  slight  limited  dulness  at 
oth  posterior  bases,  (P.  80,  E.  52);  and  constant  decumbency 
n  the  back.  It  is  true,  neither  gurgling  in  the  iliac  fossa, 
iarrhoea,  nor  sudamina,  existed ;  but  the  two  first  are  often 
"anting  in  typhoid  fever  ;  and  it  was  too  soon  to  expect  sudamina, 
n  the  hypothesis  of  typhoid  fever.  The  pulse-respiration  ratio 
as  valueless,  because  the  woman  had  hysterical  hypersesthesia 
fcf  the  skin.  Yet  this  case  shortly  proved  to  be  one  of  acute 
hthisis,  running  a  peculiar  course,  to  be  by  and  by  referred  to ; 
he  meninges  were  free  from  granulations.* 

1063.  T\\e,  prognosis  of  acute  phthisis  is  of  necessity  almost 
bsolutely  fatal, — not,  however,  immediately  so.  Thus  the 
atient,  just  spoken  of,  seized  at  the  close  of  April,  suddenly 

*  Garrett,  U.  C.  II.,  Females,  vol.  vi.,  p.  14.5. 
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improved  so  much  in  July,  that  couvalesceiice  from  the  first 
attack  must  be  admitted  to  have  set  in  ;  she  walked  about  the 
wards,  and  had  scarcely  any  symptoms.  In  August  another 
acute  attack  supervened,  which  cut  her  ofif  on  the  tenth  of 
October. 

1064.  The  treatment  of  acute  phthisis  is  far  from  being  well 
understood, — the  rarity  with  which  the  disease  is  diagnosticated 
explains  this.  M.  Leudet,  as  matter  of  experience,  lauds  the 
expectant  method. 

The  tendency  to  pneumonia  justifies  cautious  use  of  the  lancet, 
or,  in  doubtful  cases,  the  local  removal  of  blood  by  cupping. 
Counter-irritation  at  a  certain  distance  from  the  chest  will  pro- 
bably be  serviceable  :   large  blisters  to  the  chest  itself  are  , 
injurious.    Purgation  must  be  avoided,  from  the  danger  of  / 
exciting  the  tuberculising  process  in  the  intestines.    Diaphoretics  | 
and  sedatives  are  advisable ;  and  acetate  of  lead  and  digitalis  ' 
have  some  claim  to  trial.    The  inclination  to  failure  in  strength, 
from  the  first  almost,  makes  the  propriety  of  exhibiting  antimony  ^1 
doubtful ;  mercury  seems  a  more  hopeful  medicine,  and  has 
certainly  not  yet  been  fairly  tried.    The  acute  symptoms  hanng 
been  successfully  combated,  the  management  of  the  disease 
becomes  that  of  its  chronic  form. 


SYPHILITIC  DEPOSIT  IN  THB  LUNG. 

1065.  The  lung  appears  to  hold  a  place  among  the  textures 
in  which  the  tertiary  eifects  of  the  syphilitic  poison  exhibit 
themselves.  Gummata,  of  the  same  anatomical  constitution  as 
the  well-known  subcutaneous  product,  have  been  described  by  \ 
MM.  Eicord  and  M'Carthy  as  forming  in  the  lungs,  especially'-j 
perhaps  towards  their  periphery  and  bases.  In  the  former" 
position  they  look  not  unlike  nodules  of  lobular  pneumonia. 

These  gummata  soften  and  are  eliminated  much  in  the  manner  |M 
of  tubercle, — originally  having,  it  is  alleged,  a  consistence  I" 
rivalling  that  of  scirrhus :  they  are  non-vascular. 
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1066.  I  can  find  no  positive  answer  to  the  query, — do  these 
i;ummata  ever  form  independently  of  other  tertiary  evidences  of 
syphilis  in  the  bones  and  ceUular  tissue  ?  If  they  do,  their 
iiagnosis  must  be  infinitely  difficult, — difficult  indeed  under  all 

rcunastances  ;  for  the  physical  signs  must  be  those  of  solidifi- 
ition  followed  by  softening  and  excavation,  while  the  local  and 
neral  symptoms  closely  simulate  those  of  phtliisis. 

1067.  There  is  strong  motive  to  suppose  that  iodide  of 
potassium  is  the  essential  remedy,  and  that  mercury  is  contra- 
indicated:  precise  information  is,  however,  wanting.  Cod- 
liver  oil  should  of  course  not  be  neglected. 

CANCER  OF  THE  LUNG. 

1068.  Cancer  of  the  lung,  most  commonly  of  the  encepha- 
loid  species,  occurs  in  tbe  forms  of  secondary  nodule,  and  of 
primary  infiltration,  accompanied  or  not  with  tuberous  forma- 
'ion  in  either  mediastinum  about  the  main,  especially  the  right, 
bronchus. 

1069.  Secondary  nodules  may  be  perfectly  latent  in  regard  of 
-ymptoms  ;  and  if  of  small  size,  they  are  with  difficulty  detected 
i)y  percussion,  and  may  not  produce  pressure  enough  on  the 

'  ung-substance  to  modify  the  respiratory  sounds.  Bronchitis 
occurs  sometimes ;  but  may  be  totally  absent  even  where  the 
nodules  are  sufficiently  close  and  bulky  to  cause  marked  percus- 
-ion-dulness.  Dyspnoea  is  probably  the  only  symptom  distinctly 
traceable  to  these  nodules. 

1070.  The  physical  signs  of  primary  injiltrated  cancer  of  the 
lung  are  numerous.    The  affected  side  is  flattened,  or  even 

onerally  retracted,  and  the  intercostal  spaces  slightly  deepened ; 
lie  respiration-play  impaired ;  the  vocal  fremitus  increased,  if 
he  infiltration  be  slight;  diminished,  or  even  annulled,  if  it  be 
Uensive,  or,  especially,  if  coupled  with  tumor  non-adherent  to 
ue  chest-wall ;  the  heart's  impulse  may  be  felt,  too  distinctly, 
hrough  the  lung.     The  percussion-sound  is  dull,  or  hard. 
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wooden,  and  even  tubular,  especially  about  the  third  rib  ;  the 
dulness  sometimes  extends  across  the  middle  line.  The  respira- 
tion is  of  diffused  blowing  type,  unless  the  main  bronchus 
undergoes  accidental  closure  from  the  pressure  of  a  surrounding 
cancerous  mass,  when  the  respiration  grows  weaker  and  weaker, 
and  may  eventually  be  almost  suppressed.  Bronchophony 
sometimes  exists  markedly.  Should  softening  and  elimination 
of  the  infiltrated  texture  occur,  cavernous  respiration  and 
rhonchus  supervene,  unless  there  be  accidental  closure  by 
pressure  of  the  main  bronchus  from  superadded  tumor.  The 
diaphragm  may  be  raised  slightly  on  the  aifected  side ;  the  non- 
cancerous lung  (for  the  disease  is  limited,  in  the  great  majority 
of  cases,  to  one  organ)  gives  signs  significant  of  health,  of 
hypertrophy,  of  emphysema,  or  of  bronchitis. 

1071.  Here  we  have  the  signs  of  a  disease  diminishing  the 
bulk  of  the  lung,  and  causing  retraction  of  the  side.  But  this 
disease  may  be  associated  with  actual  cancerous  tumor  in 
the  mediastinum,  which,  as  will  hereafter  appear,  has  a  dilating 
influence  on  the  chest-walls.  A  combination  of  the  signs 
of  the  two  opposing  states  is  met  with  in  instances  of  their 
association. 

1072.  Primary  cancer  of  the  lung  may,  in  infinitely  rare 
cases,  run  a  latent  course.  In  the  great  majority  of  instances, 
manifest  symptoms  attend  its  progress.  Pain,  of  variable 
duration,  intensity,  extent,  and  constancy,  apparently  occurring 
either  in  the  cancerous  lung  itself,  in  the  pleura,  or  in  the  inter- 
costal nerves,  is  a  very  constant,  and  sometimes  has  proved  the 
first,  symptom.  Dyspnoea,  either  slight,  or  troublesome,  rarely 
acquires  any  great  intensity,  unless  there  be  co-existent  tumor. 
Cough,  an  invariable  attendant,  is,  in  very  rare  instances,  dry  ; 
in  the  great  majority,  attended  with  expectoration.  The  sputa 
may  be  simply  catarrhal,  purulent,  or  bloody.  In  the  latter 
case,  the  blood  seems  thoroughly  mixed  with  serosity,  mucus  or 
muco-pus,  and  the  sputa,  commonly  opaque,  sometimes  slightly 
translucent,  are  of  the  colour  of  red  or  black  currant  jelly  (and 
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not  very  unlike  those  substances),  or  pink.  Eucephaloid 
detritus  has  in  rare  instances  been  expectorated,  of  cognizable 
physical  characters.  The  frequency  of  haemoptysis  has  already 
[890]  been  referred  to.  Excessive  fcetor  of  the  breath  or 
sputa,  with  or  witho.ut  obvious  local  gangrene  of  the  lung, 
occasionally  occurs. 

Infiltrated  cancer  produces  no  centrifugal  pressui'e-signs,  and 
the  only  centripetal  signs  of  the  kind  which  it  appears,  unassisted 
by  tumor,  to  have  positively  entailed,  are  dysphagia  and 
obstructed  breathing.  If  associated  with  mediastinal  tumor, 
the  various  pressure-signs  of  that  disease  will  be  more  or  less 
prominently  present. 

1073.  The  general  symptoms  are  sometimes  slight.  Emacia- 
tion, though  slow  in  appearing,  once  established,  advances 
rapidly.  Night  perspirations  sometimes  occur  profusely  ;  febrile 
action  is  not  often  highly  marked ;  the  pulse  varies  in  cha^ 
racters.  The  skin  commonly  exhibits  some  shade  of  the  straw- 
like or  waxy  cancerous  tint.  Increasing  dyspnoea  and  cough, 
insomnia,  failure  of  assimilative  power,  sometimes  attended 
with  anasarca  of  the  lower  extremities,  (but  this  rarely  occurs 
to  any  extent  unless  tumor  be  present,)  put  a  term  to 
existence. 

1074.  The  mean  duration  of  cancer  of  the  lung,  I  formerly 
found,  might  be  estimated  at  13-2  months  j  the  greatest  27 
months;  the  least  3"5  months. 

1075.  Diagnosis. — Infiltrated  cancer  can  only  be  confounded 
with  diseases  lessening  the  bulk  of  the  lung. 

1076.  It  is  distinguished  from  chronic  pneumonia  by  the 
notable  amount  of  flattening  of  the  side ;  by  the  occasional 
extension  of  dulness  beyond  the  median  line, — which  never,  so 
far  as  I  know,  occurs  in  chronic  pneumonia ;  by  any  sign  of 
centripetal  pressure  present,  as  dysphagia  or  weak  respiration 
from  bronchial  pressure,  for  such  never  occur  in  pneumonia  :  by 
the  progress  of  the  disease,  which,  stationary  in  pneumonia, 
lends  to  excavation  in  cancer ;  by  the  peculiar  jelly-like  or 
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cancerous  expectoration  in  the  latter  disease,  and  by  the  mnch 
greater  severity  of  its  local  symptoms. 

1077.  From  tnherele  cancer  differs  hy  the  signs  of  extensive 
consolidation  being  nnattended  with  rhonchus ;  the  absolute 
limitation  of  the  disease  to  one  lung,  wiiich,  common  in  cancer, 
is  infinitely  rare  in  tubercle ;  by  any  signs  of  centripetal 
pressure,  as  gradual  suppression  of  respiration  on  the  affected 
side;  the  jelly-like  expectoration;  the  less  severity  of  the 
constitutional  symptoms,  and  the  total  absence  of  the  secondary 
morbid  states  of  phthisis.  If  the  cancer  have  softened,  the 
microscopical  characters  of  that  product  may  be  found  some- 
times in  the  sputa. 

1078.  'Exom  chronic  pleurisy,  with  retT.action,  cancer  will  be 
distinguished  by  the  less  amount  of  deepening  and  narrowing  of 
the  intercostal  spaces ;  the  greater  respiratory  plHV ;  the  less 
irregularity  of  surface ;  the  greater  amount  of  respiratory 
sound,  especially  in  the  inferior  regions  ;  the  natural  position  of 
the  shoulder,  scapula,  and'  spine  ;  the  absence  of  friction-sound  ; 
by  any  centripetal  pressure-sign  that  may  be  present ;  the 
peculiar  expectoration  ;  by  the  greater  severity  of  the  local 
symptoms  as  a  whole ;  and  by  the  history  of  the  case,  indicating 
in  the  one  instance  a  disease  on  the  increase,  in  the  other  on  the 
decline.  If  dilatation  of  the  bronchi  and  "cirrhosis"  co-exist 
with  chronic  pleurisy,  and  if  the  bronchi  be  the  seat  of  active 
secretion,  while  the  constitution  becomes  implicated,  the  case 
will  be  less  easily  distinguished  from  cancer.  But  many  of  the 
points  already  enumerated  will  still  avail ;  haemoptysis,  or  the 
peduliar  expectoralion  will  probably  have  occurred,  if  the  case 
be  cancerous.  The  existence  of  external  cancer  may  aid  in  the 
diagnosis  in  any  of  the  above  cases. 

1079.  Cancer  seated  in  the  lungs  is  even  less  under  the 
control  of  remedies  than  when  occupying  some  other  localities. 
No  evidence  exists  of  the  utility  of  arsenic  or  conium ;  cod- 
liver  oil  deserves  n  trial.  Symptoms  must  be  relieved  as  they 
occur,  by  ordinary  measures.    Dyspnoea  is  best  mitigated  by 
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dry-cupping  and  blistering ;  small  bleedings  give  temporary 
relief,  but  they  cannot,  of  course,  be  often  repeated. 

ACEPHALOCTSTS. 

1080.  Aceplialocysts,  containing  ecbinococci,  form  in  the 
lungs,  primarily  : — secondarily,  as  far  as  can  be  ascertained,  to 
similar  entozoa  in  the  liver,  but  without  any  direct  connection 
with  tbese, — and,  lastly,  are  found  in  transitu  outwards  from 
a  cyst  seated  in  the  liver.  Under  all  these  conditions  acephalo- 
cysts  may,  or  may  not,  be  expectorated  during  life. 

1081.  The  anatomical  characters  of  the  echinococcus,  of  the 
acephalocysts  it  inhabits,  and  of  the  mother-cyst,  are  the  same 
in  this  organ  as  in  their  more  common  seat,  the  liver.  The 
mother  acephalocyst  sometimes  lies  in  direct  contact  with  the 
pulmonary  tissue,  and  is  rarely  surrounded  with  thickened  cyst- 
like wall.  The  sac  rarely  attains  great  size,  and  commonly 
contains  fluid  of  the  same  physical  aspect  as  that  of  hepatic 
acephalocysts, — hence  probably  of  the  same  very  low  specific 
gravity,  slightly  albuminous,  and  markedly  saline,  composition. 
Though  occurring  in  all  parts  of  one  lung  only,  or  of  both 
lungs,  acephalocysts  exhibit  a  preference  for  the  bases  :  in  one 
remarkable  case,  the  pulmonary  veins  aiforded  them  a  nidus.* 

1082.  Acephalocysts  may  be  found  in  the  midst  of  perfectly 
healthy  tissue :  this  is  very  rare.  Bronchitis,  pneumonia, 
pleurisy,  gangrene,  perforation  of  the  pleura  and  pneumothoraxi 
singly  or  variously  combined,  have  been  met  with  as  local 
eifects.  A  case  recorded  by  Laennec  renders  it  highly  probable 
that  a  pulmonary  sac  may  make  its  way  through  the  diaphragm, 
and  discharge  its  contents  through  the  intestines.  In  M.  Andral's 
case,  where  the  entozoa  occupied  the  pulmonary  veins,  the  right 
heart  xmderwent  dilated  hypertrophy,  probably  from  the  obstruc- 
tion in  the  venous  circulation. 

1083.  Acephalocysts  in  the  lungs  may  be  the  sole  organic 

*  Andral,  Clin.  M(5d,  (5(1.  2,  t.  ii.,  p.  412. 
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disease  existing ;  or  tliey  may  be  associated  with  acepbalocysts 
in  the  liver,  mesentery,  and  spleen.  In  one  certain  instance  they 
co-existed  with  tubercles  in  the  lungs, — in  another  with  cancer 
of  the  uterus, — in  another  with  ascarides  lumbricoides. 

1084.  The  clinical  aspects  of  the  disease  differ  so  materially 
when  the  lung  alone  is  implicated,  and  when  perforation  of  that 
organ  from  an  hepatic  sac  occurs,  that  they  must  be  separately 
considered. 

1085.  I.  Acephalocyds  limited  to  the  hmg,  or  at  least  not 
directly  connected,  with  an  hepatic  sac. — There  may  be  a  total 
deficiency  of  subjective  symptoms, — llie  disease,  in  fact,  being 
latent,  provided  the  cyst  be  of  moderate  s'ze,  and  have  not 
irritated  the  adjacent  tissues.  In  a  case  of  this  sort  Andral  had 
found  exaggerated  respiration,  inexplicable  at  the  time,  on  the 
side  where  the  sac  existed. 

1086.  But  the  rule  is  that  symptoms,  essentially  phthisical 
in  character,  occur.  Cough,  dyspnoja,  more  or  less  severe  chest- 
pain,  and  inability  to  lie  on  one  side ;  expectoration,  catarrhal 
or  bloody,  followed  by  that  of  fragments  of  the  walls,  or  of 
perfect  acepbalocysts,  of  various  sizes,  gives  at  length  the 
special  character  to  the  disease.  Night-sweats,  but  especially 
emaciation,  may  become  extreme.  The  hydatid  expectoration 
generally  occurs  paroxysmally,  and  may,  on  each  occasion,  be 
preceded  by  suffocative  dyspnoea  and  great  general  anxiety : 
the  quantity  of  entozoal  substance  voided  at  any  one  time 
varies  from  a  few  microscopical  fragments  up  to  a  pint  and 
more  of  unbroken  acepbalocysts.  Neither  bile  nor  urine  is 
expectorated. 

1087.  Expectoration  of  acepbalocysts  may  continue  in  such 
cases  through  a  period  of  several  months  :  generally  serious 
pulmonary  symptoms  precede  their  first,  and  follow  their  final, 
elimination. 

1088.  So  long  as  a  sac  remains  unbroken,  the  physical  signs 
simply  indicate  solidification  ;  the  quantity  of  respiration-sound 
will  vary  with  the  existence  or  absence  of  pressure  on  an  impor- 
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tant  bronchus.  If  breakage  take  place,  and  the  sac  communi- 
cate with  the  bronchi,  tubular  or  amphoric  percussion-note,  and 
the  whole  class  of  cavernous  auscultatory  sounds,  will  ensue  on 
evacuation  of  the  mother-cyst. 

1089.  The  diagnosis  from  phthisis  will  in  many  cases  pro- 
bably prove  impossible,  unless  acephalocysts  be  discoverable  in 
the  sputa ;  such  discovery,  too,  will  alone  distinguish  gangrene 
produced  by  this  disease  from  gangrene  of  other  kinds.  From 
the  observations  of  Dr.  Peacock  (''Edinburgh  Journal,"  1850), 
it  may  be  expected  that  the  microscope  will  prove  of  service  in 
this  way :  the  booklets  of  the  echinococcus  may  sometimes  be 
distinctly  recognized  in  the  sputa, — probably,  too,  when  the 
naked-eye  evidences  of  the  entozoa  are  deficient. 

1090.  Of  twelve  cases  belonging,  the  majority  certainly,  the 
small  minority  very  probably,  to  the  present  category,  seven 
occui'red  in  males  of  a  mean  age  thirty-three,—  five  in  females, 
of  a  mean  age  thirty-one.  No  clue  is  afforded  by  past  expe- 
rience to  the  fEtiology  of  the  affection. 

1091.  The  prognosis  is  far  from  very  unfavourable  in  this 
class  of  cases.  In  nine  cases  here  were  the  results.  Three 
ended  fatally  ;  but  in  one  of  these  tubercles  existed,  and  in 
another  death  was  not  even  accelerated  by  the  hydatids :  the 
issue  was  doubtful  in  a  fourth :  while  in  the  remaining  five, 
perfect  recovery  took  place.  In  every  instance  expectoration  of 
hydatids  had  occurred. 

1092.  II,  Acephalocysts  entering  the  lung  from  the  liver,  or, 
originalhj  pulmonary,  communicating  secondarily  with  an  hepatic 
cyst. 

1093.  In  cases  of  this  class  more  or  less  obscure  hepatic 
disturbance  has  been  noticed  for  a  variable  period  before  the 
outbreak  of  severe  symptoms  indicating  communication  with 
the  lung, — intermediate  pleurisy  sometimes  occurring  before  the 
pulmonary  tissue  itself  has  been  involved.  The  signs  of  hepatic 
disease  have  been  epigastric  pain,  occasional  nausea,  and  vomit- 
ing without  obvious  cause,  failure  of  appetite,  pains  about  the 
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right  infra-axillary  aud  scapular  regions,  evidences  of  enlarge- 
ment of  the  liver,  and  dingy  earthy  yellow  or  actually  jaundiced 
skin,  with  icteric  urine  and  fajces.  But  the  real  nature  of  the 
hepatic  disease  has,  iu  recorded  cases,  scarcely  even  been  sus- 
pected. 

1094.  "When  the  lung  becomes  involved,  very  serious  symp- 
toms ensue.  The  patient  is  unable,  from  pain,  to  lie  on  the 
alfected  side  ;  jactitation,  pinched  anxious  countenance,  and 
dread  of  death ;  jaundice  of  variable  depth  of  hue;  loaded 
tongue,  sickness,  vomiting  of  food  and  bile,  anorexia,  thirst, 
constipated  and  subsequently  diarrhceal  icteric  stools  ;  cough 
of  paroxysmal  character, — the  paroxysms  attended  with  lividity 
of  face,  cold  extremities,  clammy  surface,  dysphonia,  and  all  the 
signs  of  semi-asphyxia,  until  relief  is  obtained  by  copious  expec- 
toration of  acephalocysts,*  more  or  less  deeply  bile-tinged, 
perfect  or  in  detritus,  mixed  or  not  with  mahogany-coloured 
fostid  fluid,  sometimes  even  with  cognizable  shreds  of  sloughed 
lung ;  excessively  frequent,  small  unsteady  pidse,  and  fluttering 
palpitatiori  of  the  heart ;  icteric  urine ;  muttering  delirium, 
■HQctvirnal  and  diurnal, — all  taken  together  make,  error  in  diag- 
jiosis  impossible. 

The  physical  signs  are  those  of  more  or  less  extensive  lung- 
consolitlation,  followed  by  tluose  of  excavation, — tubular,  am- 
phoric or  cracked-metal  percussion-note,  hollow  metallic  caver- 
nous respiration,  pectoriloquous  echo  and  thin  metallic  ringing 
rhonclius. 

1095.  An  acute  seizure  of  this  character  may  prove  fatal 
within  a  few  days ;  or  the  patient  may  struggle  through  one  or 
more  attacks  of  subacute  pneumonia,  continue  to  expectorate 
hydatids  from  time  to  time  for  some  weeks,  and  eventually 
recover.    Permanent  change  of  voice  remained  in  one  case 

*  I  have  known  nc.irlj  a  hand-basin  full  of  acephalocysts  discharged  in  this 
way  by  an  adult  male,  without  inimcdiatoly  fatal  rcsulu.  The  aspliyxlal 
state  clearly  depends  on  temporary  ohstruclion  of  main  bronchi,  and  is  idcniiral 
in  nature  with  that  observed  in  some  cjises  of  plastic  bronchitis. 
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recorded- by  M.  Audral.  But  death  lias  been  the  common 
sequel"  of  such  attacks ;  and  the  jDrogi-ess  is  greatly  more 
lui.favourable  than  when  the  lungs  alone  furnish  the  hydatids. 

1096.  Of  nine  cases,  belonging  to  this  class,  two  occurred 
in  males  of  the  mean  age  thirty-one  at  the  time  of  observa- 
tion ;  seven  in  females,  whose  age  averaged  thirty.  . 

1097.  The  precise  nature  of  the  attack  can  of  course  only  be 
diagnosticated  by  careful  examination  of  the  matters  expec- 
torated. Bije-stained  hydatids,  whole  or  in  fragments,  even 
microscopical  particles,  stich  as  the  booklets,  settle  the  question 
of  nature  and  seat  at  once,: — they  exclude  simple  hepatic 
abscess,  and  perforating  pyelitis. 

1098.  Of  the  specific  trmtment  of  pulmonary,  as  of  other 
hydatids,  Httle  is  known.  Chloride  of  sodium  and  iodide  of 
potassium,  presumedly  deleterious  to  hydatid  life,  should  be 
tried.  But  admitting  the  vitality  of  existing  echinococci  to 
be  destroyed,  the  elimination  of  the  acephalocysts  remains  to  be 
■effected, — unless  in  the  defunct  state  these  entozoa  cease  to  act 
as  irritants  to  the  lung.  Natural  cure  of  hydatids  by  accumula- 
tion of  plaster-like  material  within  the  mother-cyst  has  not 
been  observed,  as  far  as  I  am  aware,  in  the  lung. 

Should  an  external  swelling  appear,  it  seems  advisable  to 
open  it:.  M.  Freteau  (Ann.  de  Montpelier,  t.  xi.),  forty  years 
ago,  opened  a  sac  in  the  right  dorsal  region  ;  upwards  of  four 
hundred  fragments  of  hydatids  were  discharged  by  the  wound, 
and  fifty  expectorated ;  the  patient,  a  male,  recovered. 

ENTOPHYTeS. 

1099.  Some  while  since.  Dr.  XL  Bennett  figured  an  entophyte, 
allied  in  appearance  to  the  Penicilium  glaucum  of  Link,  and  found 
on  the  walls  ot  tuberculous  cavities  :  the  jointed  tubes  of  the 
entophyte  liad  been  expectorated  two  days,  at  least,  before  death. 

1100.  Virchow  found  an  abundant  crop  of  Sarcinss  Goodsirii 
iu  a  gangrenous  portion  of  lung :  they  must  have  grown  where 
found.    More  recently,  Zenker  gave  the  particulars  of  a  case 
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wliere,  though  found  in  the  lungs,  the  sarcinaj  miglit,  as  a  bare 
possibility,  have  made  their  way  into  the  trachea  before  deatli 
from  vomited  matters,  containing  the  entophyte  in  abundance. 
The  discovery  has  no  practical  significance  at  the  present  day. 

SECTION  VL— DISEASES  OF  THE  MEDIASTINA. 

MEDIASTINAL  TOMOB. 

1101.  I  have  seen  in  the  mediastina  tumors,  composed  of 
simple  exudation-matter,  scirrho-encephaloid,  encephaloid, 
iibrous,  and  fibro-fatty  substance  :  the  local  symptoms  and  the 
physical  signs  (inasmuch  as  both  are  mainly  of  meclianical 
origin)  are  almost  identical,  whatever  be  the  constitution  of  the 
tumor. 

1103.  When  a  tumor  occupies  the  mediastina,  and  encroaches, 
as  it  commonly  does,  mainly  in  fi'ont,  bulging  of  the  sternum  and 
costal  cartilages,  in  a  variable  spot  and  to  a  variable  superficial 
extent,  may  exist ;  the  intercostal  spaces,  widened  and  flattened, 
ai-e  then  unaffected  by  respiration  :  but,  on  the  other  hand,  no 
shadow  of  bulging  may  exist,  and  yet  from  other  signs  the 
presence  of  tumor  be  indisputable.  Wherever  a  tumor,  of  any 
thickness,  reaches  the  surface,  vocal  fremitus  is  annulled ; 
fluctuation,  simple  or  peripheric,  is  not  to  be  detected  ;  and  a 
double  impulse  is  sometimes  transmitted  from  the  heart,  and 
may  be  felt  both  by  observer  and  patient  as  a  sort  of  inward 
succussion.  If  the  tumor  encroach  pretty  equally  on  both  sides 
of  the  chest,  there  may  be  no  alteration  in  their  relative  semi- 
circular measurement ;  the  respiration-play  is  found  to  be 
impaired,  and  the  impairment  may  fall  rather  on  expiratorv 
retraction  than  inspiratory  expansion.  If  by  chance  either 
main  bronchus  (and  it  is  much  more  frequently  the  right  that 
suffers)  be  seriously  obstructed,  the  respiration-play  will  be 
relatively  deficient  on  that  side,  independently  of  the  influence 
of  any  general  excess  of  solid  mass  within  the  right  thorax. 
Should  the  tumor  encroach  notably  on  one  side  or  the  other,  and 


PHYSICAL  SIGNS. 


561 


be  at  the  same  time  adherent  to  the  wall  of  the  chest,  the  space 
between  the  middle  line  and  nipple  will  be  lengthened  on  the 
same  side.  Wherever  tumor  reaches,  or  closely  approaches,  the 
surface,  percussion  will  furnish  an  excessively  dull  short  sound, 
with  highly  marked  parietal  r<  sistance  ;  the  superficial  dimensions 
of  the  growth  may  thus  be  traced  in  the  front  or  in  the  spinal 
regions  behind.  The  resistance  and  resonance  of  the  heart 
and  liver  commonly  differ  from  those  of  tumors  ;  and  hence,  if 
the  natural  and  morbid  structures  are  in  juxtaposition,  their 
neighbouring  edges  may  be  defined  by  simple  or  by  auscultatory 
percussion.  Near  the  trachea,  or  more  generally  in  front,  or 
even  in  the  back,  the  percussion  note  may  be  tubular,  or  even 
amphoric:  I  have  known  it  amphoric  over  the  lower  half  of 
the  right  back.  The  auscultatory  signs  vary  widely.  The 
respiration  may  be  weak,  almost  to  suppression  over  the  morbid 
mass,  or  (from  pressure  on  the  main  bronchus)  over  the  side 
generally  ;  or  it  may  be  of  diffused  or  even  tubular  or  hollow 
.  blowing  type :  these  differences  will  depend  on  the  precise 
relationships  of  the  growth  to  the  bronchial  tubes  and  parietes  ; 
as  will  the  absence  or  presence  of  bronchophony  or  pectoriloquy 
of  the  loud  form.  The  heart's  sounds  are  conveyed  through 
the  solid  mass  with  undue  intensity,  and  if  this  press  on  the 
aorta  or  pulmonary  artery,  there  may  be  systolic  murmur, 
simulating  intra-cardiac  murmur,  at  the  base.  '  Bronchial  dry 
and  moist  rhonchi  may  be  heard.  The  position  of  the  heart 
and  of  the  wings,  or  of  either  wing,  of  the  diaphragm,  wiil 
depend  wholly  on  the  direction  in  which  the  tumor  grows  :  they 
may  be  considerably  displaced,  or  retain  their  natural  positions, 
even  where  a  large  mass  occupies  the  mediastinum. 

1103.  But  the  most  distinctive  and  striking  symptoms  of 
mediastinal  tumors  arise  mechanically  from  their  compressive 
and  perforative  actions  :  both  kinds  of  action  may  be  centrifugal 
or  centripetal. 

1104.  Centrifugal  pressure  acting  on  the  general  chest- wall, 
'  the  clavicle,  the  sternum,  the  spinal  column,  or  the  diaphragm, 
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may  push  these  parts  outwards  or  downwards ;  acting  on  the 
heart  drives  it  to  the  opposite  direction  from  that  whence  it 
plays  ;  and  bearing  on  the  intercostal  nerves,  gives  rise  to 
neuralgic  pains. 

1105.  Centripetal  jmssure  may  act  on  the  heart,  especially 
the  right  auricle ;  on  the  aorta,  innominate,  either  subclavian, 
or  pulmonai-y  artery  ;  on  the  vena  cava,  superior  and  inferior, 
the  innominate  veins,  the  pulmonary  veins  and  the  azygos ;  on 
the  trachea,  bronchi,  and  lung-substance ;  on  the  vagus, 
recurrent,  phrenic  nerves  and  pulmonary  plexus;  on  the 
ojsophagus ;  and  on  the  thoracic  duct. 

1106.  ,  Centripetal  pressure  acting  on  the  right  auricle, 
diminishes  its  capacity,  lessens  the  quantity  of  blood  reaching 
the  lungs,  and  adds  in  one  form  to  the  dyspnoea  induced  by 
other  causes.  Influencing  the  pulmonary  artery,  its  effects  are  in 
essence  the  same,  but  obstruction  of  this  vessel  more  eifectually 
loads  the  entire  venous  s\'stem  tributary  to  the  right  heart. 
Compression  of  the  aorta  gives  rise  to  certain  physical  signs, 
especially  arterial  thrill  and  systolic  (possibly  even  diastolic) 
murmur ;  but  I  have  not  actually  known  it  carried  far  enough 
to  obstruct  the  calibre  of  the  vessel  seriously.  Influencing  the 
innominate  or  either  subclavian  artery,  it  weakens  the  corre- 
sponding carotid  and  radial  pulses.  Pressure  on  the  superior 
cava  or  innominate  veins  distends  the  internal  and  external 
jugular,  subclavian,  axillary,  superficial  thoracic  and  superior 
epigastric,  facial,  frontal,  and  even  dorsal  veins  ;  and  produces  a 
tumid  spongy  fulness  of  the  base  of  the  neck,  swollen  livid 
discoloration  of  the  face  and  bps  (which  look  in  extreme  cases 
distended  almost  to  bursting),  and  oedema  of  the  face,  arm, 
and  aflected  side  of  the  thorax  or  chest  generally.  The  sinuses 
of  the  dura-mater  become  clogged,  and  heaviness,  stupor  or 
actual  somnolency  ensues ;  besides  the  venous  congestion  of  tlu 
brain .  entails  cephalalgia  and  failure  of  motor  and  sensory 
power  in  the  bmbs  generaliy  :  but  I  have  never  seen,  even  in 
cases  of  venous  distension,  so  great  that  rupture  of  the  cervical 
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find  facial  veius  seemed  likely  to  occur  under  the  slightest  exira- 
sirain,  any  approach  to  epileptiform  seizure.  Encroaching  on 
the  inferior  cava,  pressure  entails  distension  of  the  abdominal 
veins,  congestion  and  enlargement  of  the  liver,  congestion  of 
the  kidneys  and  slight  albuminuria,  various  gastric  disturbances, 
anasarca  of  the  lower  limbs  and  abdominal  walls,  and  eventually 
ascites.  Obstructive  pressure  of  the  pulmonary  veins  leads  to 
<]yspncea,  haemoptysis,  cedema  of  the  lungs,  and  hydrothorax. 
From  the  special  tendency  of  tumors  to  form  about  : the  right 
bronchus,  the  vena  azygos  must  frequently  be  pressed  upon, 
and  its  obstruction  must  interfere  with  return  of  blood  from 
the  vertebral  siimses,  and  cause,  congestion  of  the  cord  ;  now 
such  congestion  was  in  all  probability  the  source  of  torpor, 
formication,  and  feeble  motor  power  in  tlie  lower  extremities  in 
a  case  of  mediastinal  tumor  seen  some  time  since  with  Dr. 
Bascome.  Forcing  the  trachea  backwards,  or  to  either  side, 
pressure  induces  stridulous  breathing,  and  weakness  of  voice 
(traction  of  the  recurrent  nerve  may  have  something  to  do  with 
both  these  symptoms) ;  its  effects  on  the  main  bronchus  have 
already  been  referred  to,  and  sequential  to  these,  exaggerated 
respiration  may  be.  established  in  the  other  lung ;  pressure  on 
the  lung-substance  may  force  even  tlie  persistent  air  completely 
from  all  the  texture  concerned.  Acting  upon  the  vagus  and 
phrenic  nerves,  and  pulmonary  plexus,  it  variously  impedes 
and  perverts  respiration,  and  probably  disturbs  cardiac  action ; 
involving  the  recurrent  nerves,  it  variously  modifies  the  voice 
ftnd  obstructs  inspiration.  If  the  oasophagus  suffer,  dysphagia 
more  or  less  oljstinate  will  be  the  result ;  if  the  thoracic  duct, 
unusually  rapid  emaciation.  Formidable  as  this  list  of  miseries 
seems,  I  have  more  than  once  seen  them  all  (with  the 
qualifications  made)  united  in  one  and  the  same  individual. 

1107.  Centrifugal  perforation  of  the  chest-wall  or  spinal 
column,  not  unfrequent  from  aneurism,  is  rare  from  tumor  :  I 
have  never  known  of  an  example,  except  where  the  growth  was 
cancerous. 
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1108.  Centripetal  perforation  has  iu  rare  instances  been 
observed  in  the  lung,  pulmonary  artery,  and  ajsophagus. 

1109.  Pressure  also  acts  irritatively,  producing  pleurisy, 
active  hydrothorax,  bronchitis,  local  pneumonia,  and  laryngo- 
tracheitis. 

1110.  The  symptoms  of  mediastinal  tumor  are  pain,  very 
variable  iu  amount ;  dyspncEa ;  cough,  with  or  without  san- 
guineous expectoration,  of  the  jelly-like  kinds  [1072],  or 
catarrhal ;  actual  haemoptysis ;  inability  to  lie  with  the  head 
low,  and  eventually  complete  orthopnoea,  the  suiferer  sometimes, 
for  weeks  before  death,  never  daring  to  go  to  bed,  and  never 
enjoying  more  than  fitful  dozes.  Or  the  patient  may,  when  in 
bed,  habitually  lean  forwards  or  sidewards,  with  the  head  sup- 
ported on  the  hand,  the  elbow  bent,  so  as  to  throw  the  tumor 
off  the  trachea  or  main  bronchus.  I  have  known  ttis  posture 
assumed  during  sleep,  the  patient  being  unconscious  of  the 
change :  *  an  instance  of  consensual  action.  The  constitution 
may  long  bear  up  against  the  local  disease ;  but  the  dyspnoea  and 
insomnia  at  length  affect  the  appetite,  and  emaciation  sets  in. 
The  patient  dies  gradually,  anasarcous  and  exhausted,  or  he 
may  perish  suddenly  from  obstruction  or  perforation  of  the  pul- 
monary artery. 

1111.  Diagnosis. — An  intra-thoracic  tumor  may,  according  to 
its  seat,  be  confounded  with  extensive  chronic  pneumonia  and 
chronic  pleuritic  effusion,  with  chronic  pericardial  effusion,  great 
enlargement  of  the  heart,  or  aneurism  of  the  thoracic  aorta. 
The  distinctive  marks  of  the  cardiac  and  arterial  affections  will 
be  found  in  the  descriptions  of  these. 

Tumor  will  be  distinguished  from  chronic  pneumonia  by  the 
tendency  to  increase,  instead  of  diminution,  of  bulk  of  the 
affected  side,  by  the  implication  of  the  mediastinum,  by  the 
greater  intensity  of  the  dulness  under  percussion,  the  failure  or 
the  disappearance  of  vocal  fremitus,  which  remains  in  chronic 
pneumonia,  and  the  different  characters  of  the  respiration  in 

♦  Holmes,  U.  C.  I-I.,  Females,  vol.  vii.,  p.  120. 
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the  two  diseases.  HtBinoptysis  and  red  jelly-like  expectoration 
never  occur  in  chronic  pneumonia ;  wliereas  the  emaciation  is 
ut'  earlier  appearance,  and  more  marked  than  in  cases  of 
tumor. 

;  From  empyema,  tumor  will  be  distinguished  by  the  absence 
of  intercostal  fluctuation,  simple  or  peripheric  ;  by  the  greater 
intensity  of  dulness  under  percussion  ;  by  the  limits  of  the 
dulness  being  either  not  at  all,  or  very  slightly,  changed  by 
altering  the  patient's  position  j  by  the  interspaces  not  being 
convex  ;  occasionally  by  the  intensity  of  blowing  respiration  ; 
by  the  clear  transmission  of  the  heart's  sounds  ;  by  the  com- 
parative irregularity  of  outline  of  the  side,  some  spots  being 
more  prominent  than  others ;  by  the  fact,  tliat  in  cases  of 
tumor,  careful  percussion  will  almost  surely  detect  some  spot 
giving  a  comparatively  clear  sound,  where,  according  to  the 
laws  of  physics,  liquid,  had  this  been  the  cause  of  the  general 
I  dulness,  must  have  made  its  way,  and  hence  caused  dulness 
'  there  as  well  as  elsewhere ;  by  the  whole  class  of  centripetal 
pressure-signs;  and,  if  they  have  occurred,  by  heemoptysis,  or 
by  the  jelly-like  expectoration. 

A  patient  having  mediastinal  tumor  may  also  have  empyema 
I  on  the  side  most  encroached  on,  generally  the  right.    If  the 
]  patient  be  seen  for  the  first  time,  when  the  two  diseases  are 
present,  and  if  precise  medical  information  as  to  the  previous 
course  of  the  complaint  be  wanting,  this  combination  may  be 
very  difficult  of  diagnosis.    But  empyema  does  not  produce 
I  centripetal  pressure-signs,  nor  give  rise  to  haemoptysis  or  jelly- 
1  like  expectoration ;  if  these  symptoms  be  present,  there  must 
!  be,  in    addition  to   empyema,   either   tumor   or  aneurism. 
I  Besides  the  test  of  movableness  of  dull  sound  may  be  appealed 
'  to,  though  not  with  absolute  confidence  [139]. 

1112.  Given  an  intra-thoracic  tumor,  how  may  its  nature  be 
'  determined  ?  If  the  signs  of  infiltration  of  the  lung  co-exist, 
t  the  tumor,  as  far  as  I  have  seen,  is  either  composed  of  simple 
e  exudation-matter  (of  these  I  have   examined   three  micro- 
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scopically)  or  cancer.  If  the  tumor  present  externally,  it  is 
cancer ;  if  tumors  exist:  elsewhere,  either  secondary  to,  or 
iadependent  of,  that  in  the  chest,  supposing  even  tlieir  nature 
cannot  be  established  directly,  the  chances  are  strong,  that  the 
thoracic  growth  is  cancerous.  Violent  haemoptysis  is  more 
common  with  cancerous  than  other  growths ;  expectoration  of 
cancer  can,  of  course,  only  occur  with  the  former.  The  con 
stitutional  cliaraoters  of  cancerous  disease  may  be  wanting. 

1113.  Intra-thoracic  tumor  is,  of  course,  beyond  the 
permanent  influence  of  treatment.  But  it  is  astonishing  what 
marked  temporary  improvement  of  all  the  direct  symptoms  may 
be  effected  by  cautious  cupping,  dry-cupping,  flying  blisters, 
])rofuse  inunction  with  an  loduretted  liniment,  gentle  purgation, 
and  diuretics.  I  have  twice,  within  the  last  year,  known  the 
diagnosis  of  intra-thoracic  tumor  contested,  on  the  grounds  of 
the  relief  produced  by  such  measures ;  yet,  post-mort4:m 
examinations,  in  one  instance  in  three,  in  the  other,  in  seven 
weeks,  proved  the  existence  of  massy  growths.  Unfortunately, 
all  therapeutical  means  soon  cease  to  avail  us  ;  and  I  know  no 
more  tmly  painful  spectacle  than  that  of  the  closing  sufferings 
inflicted  by  mediastinal  tumors. 

MEDIASTINAL  4BSCESS. 

1114.  Anterior  Mediastinum. — Abscess  in  the  anterior  medi- 
astinum, a  rare  malady,  is  almost  always  of  tuberculous  nature, 
— and  associated  generally  with  strumous  softening  and  abscess 
of  the  cervical  glands. 

1115.  The  physical  signs  are,  in  nature,  the  same  as  those 
of  tumor  :  but  in  degree  they  differ.  Inasmuch  as  fluids  press 
equally  in  all  directions,  there  will  be  proportionally  less  of  the 
effects  of  centripetal  pressure  in  the  case  of  abscess  than  of 
tumor ;  the  trachea,  veins,  and  a'sophagus  will  longer  escape. 
The  percussion-note,  too,  will  not  be  so  absolutely  dull :  thus 
in  the  case  of  a  man  with  suppurating  cervical  glands,  and  all 
the  physical  signs  of  uon-aneurismal,  solid,  tumor  behind  the 
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lirst  bone  of  the  sternum,  the  amount  of  dulness  very  perceptibly 
decreased  during  three  mouths'  observation  previous  to  death.* 
!  iiexphcable  during  life,  this  cliange  was  accounted  for  by  the 
juirulent  liquefaction  of  a  portion  of  a  tuberculous  mass  in  the 
mediastinum :  fluid  would  of  course  make  its  way  from  the 
sternal  surface,  backwnrds  and  sidewards,  in  the  direction  of 
u;ravity,  and  permit  the  lung  to  come  more  forwards.  It  would, 
however,  be  a  bold  proceeding  to  diagnosticate  liquefaction  of  a 
tumor  on  such  evidence  alone. 

1116.  Suppurative  action  is  generally  very  painful  in  this 
situation ;  ii-ritation  of  the  pleuj'a  and  intercostal  terminal 
twigs  combines  with  the  pain  of  the  cellular  or  glandular 
inflammation  to  wear  out  the  patient. 

1117.  Generous  diet,  cod-liver  oil,  moderate  local  depletion 
and  counter-irritation  are  the  therapeutical  means  indicated. 

1118.  Postenor  Mediastinum. — Abscess  in  the  posterior 
mediastinum  occurs  sometimes  from  suppurative  softening 
of  bronchial  glands ;  sometimes  from  tuberculous  caries  of 
the  dorsal  spine.  The  signs  of  the  former  will  be  found  in 
Section  III. ;  of  the  latter  .1  know  nothing  by  experience. 


*  Buckley,  U.  C.  H.,  Males,  vol.  i.v.,  pp.  248—310. 


CHAPTER  II. 


DISEASES  OF  THE  HEART. 

FUNCTIONAL  DISEASES. 

1119.  Functional  disturbance  of  the  heart  is  indicated  by 
increased  action  {palpitation),  perverted  action  {Jluttering,  or 
irre(jularity  of  rhythn),  infrequent,  so  called,  slow,  action,  and 
action  enfeebled  more  or  less,  even  to  extinction  {syncope). 
These  conditions,  variously  combined,  may  attend  texlurai 
changes  in  the  oi-gan ;  but  they  occasionally  exist,  independently 
of  any  such  appreciable  change. 

1120.  The  distinction  of  functional  from  organic  disturbance 
of  the  heart  is  often  far  from  easy.    Many  of  the  general  rules 
given  for  this  purpose  fail  clinically.    The  inconstancy  of  the 
symptoms  of  functional,  and  constancy  of  those  of  organic, 
ailment,  are  strongly  dwelt  on,  for  example ;  but  all  the  sub- 
jective, and  many  of  the  objective,  symptoms  may  disappear 
temporarily  in  cases  even  of  extensive  organic  disease.  The 
existence  of  secondary  changes,  such  as  subcutaneous  oedema, 
and  congestion  of  the  lung,  commonly  proves  the  cardiar 
affection  to  be  organic :  but  not  always,  for  spanasmia,  added 
to  nervous  palpitation,  may  induce  ccdema.    If  exercise  relieves 
a  disturbed  heart,  its  affection  is  pronounced  to  be  dynamic 
only :   incorrectly,   for,  if  spanajmia  exist,  exercise  may  be 
unbearable.    If,  in  the  intervals  of  attacks  of  disturbed  action, 
the  force  and  rhythm  of  the  pulse  and  heart  are  natural,  those 
attacks  are  said  of  necessity  to  be  functional :  an  error ;  for  the 
most  perfect  tranquillity  of  the  organ  may  exist,  from  time  lo 
time,  though  its  texture  is  seriously  unsound.    Careful  and 
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repeated  physical  examination  alone  will,  in  difficult  cases, 
justify  "a  positive  opinion  on  tiiis  question.  And  the  student 
must  remember  that  the  mere  detection  of  a  morbid  physical 
sign  in  a  palpitating  heart  does  not  justify  the  assumption  of 
organic  disease  :  for  instance,  a  basic  systolic  murmur  may  be 
simply  anaemic ;  a  systolic  murmur  at  the  mitral  apex  may  be 
generated  by  irregular  action  of  the  musculi  papillares  ;  and 
extended  dulness  to  the  right  of  the  sternum  may  depend  on 
temporary  distension  of  the  right  cavities  with  blood.  On  the 
other  hand  the  total  absence  of  physical  signs  does  not  prove 
the  heart  to  be  in  a  perfect  state  of  organic  soundness :  there 
are  slight  amounts  of  change  in  the  heart's  substance,  of  which 
tiie  perverted  signs  (for,  doubtless,  such  really  exist)  are  beyond 
the  penetration  of  the  present  day.  Besides  conditions  of 
adjacent  structures  may  throw  physical  signs  into  the  shade  : 
emphysema  of  the  lung  will  prevent  increase  of  percussion- 
tlulness  by  an  enlarged  heart, 

1121.  Singularly  enough,  the  amount  of  local  suffering 
entailed  by  distui'bance  wholly,  or  in  the  main,  functional  is 
often  greater — is,  in  the  mass  of  cases,  greater — than  that 
produced  by  actual  organic  disease. 

1122.  Functional  disturbance  of  the  heart  is  connected  more 
or  less  constantly  and  markedly  with  the  following  conditions  : 
perverted  innervation,  as  in  cases  of  hysteria,  spinal  irritation, 
uterine  and  ovarian  excitement,  and  intercostal  neuralgia : 
iiltered  condition  of  the  blood,  as  in  haemorrhage,  anaemia,  gout, 
chronic  rheumatism,  and  chronic  disease  of  the  liver ;  mechanical 

i  interference  with  the  organ,  as  when  the  stomach  or  intestines 
tare  distended  with  food  or  flatus;  certain  poisonous  influences, 
■  as  that  of  strong  green  tea,  and  of  various  diiTusible  stimulants 
.  in  excess. 

1123.  Palpitation. — In  dynamic  palpitation,  action  may  be 
increased  very  triflingly  or  sufficiently  to  shake  the  entire  trunk; 

1  the  frequency  of  the  systoles,  commonly  augmented,  is  sometimes 
greatly  so  ;  their  rhythm  may  be  regular  or  irregular. 
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11241.  The  impulse  is  too  extensively  visible,  but  tlie  apex- 
bciit  natural  in  site..  If  the  heart  be  a  well-nourished  one,  the 
impression  it  gives  to  the  hand  laid  on  the  cardiac  region,  is 
that  of  a  blow  (the  impulse  may  even  be  somewhat  heaving) ;  if 
a  feeble  organ,  the  impression  is  that  of  a  slap.  Systolic  basic 
thrill  may  sometimes  be  felt  [365].  Habitually,  the  area  of 
dubiess  remains  unaltered,  but  extension  to  the  right  of  the 
sternum  may  occur,  in  prolonged  paroxysms  especially ;  dulness 
is  never  carried  upwards.  The  first  sound  is  too  loud  and  clear 
at  the  mitral  apex,  and  somewhat  abrupt  and  short ;  the  second 
is  duller  and  less  clicking  than  natui-al  at  the  mid-sternal  base. 
The  first  sound  may  be  loud  enough  to  be  audible,  both  to  the 
patient  and  to  bystanders,  at  a  distance  of  some  inches  from  the 
chest.  Eeduplication  of  the  second  sound  at  the  base  is 
common ;  and  a  clear  metallic  ring,  or  a  pericardial  rub,  may 
accoropajiy  the  shock  at  the  mitral  apex. 

1125.  Will  palpitation  produce. murmur?  If  there  be  the 
slightest  co-existent  spansemia,  basic  systolic  murmur,  will,  of 
course,  be  generated  ;  but  this  murmur  may  also  occur,  both  in 
males  and  females,  during  violent  palpitation,  where  no  evidence 
exists  of  any  morbid  state  of  the  blood.  I  suspect  that  mere 
palpitation  may  also  cause  passing  mitral  regurgitant  murmur  of 
dynamic  mechanism  [442] ;  but  of  this  I  am  not  sure.* 
,  1126.  The  aorta,  the  carotids,  and  the  arteries  generally,  beat 
with  undue  force,  sometimes  exceeding  that  of  the  heart  itself; 

*  In  the  recent  valuable  work  of  Dr.  Stokes  (which  I  did  not  sec  until  tlif 
first  part  of  the  present  volume  had  passed  into  the  printer's  hands),  an  opinion 
is  hy  inference  ascribed  to  me  on  the  subject  of  inorganic  cardiac  murmurs, 
dilTering  from  that  I  have  really  professed.  Dr.  Slokes  seems  to  infer  that  I 
deny  the  possible  production  of  systolic  murmur  at  the  npex,  independently 
of  tcxtural  disease  of  the  mitral  orifice  (Diseases  of  tlie  Heart,  p.  496).  Far 
from  this,  I  have  always  strongly  insisted  on  the  probability  that  dynamtc 
murmur  of  this  site  and  rhythm  really  occurs;  but  cardiac  murmur  of  Woo^'- 
origin  1  have  supposed,  and  still  suppose,  to  be  always  basic  in  scat.  I  have 
never  yet  heard  in  a  purely  chlorotic  woman  a  murmur  having  all  tlif 
characters  of  a  mitral  regurgitant  one. 
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I  the  pulse  is  quick  aad  sudden,  or  full,  hammering,  and  heavy, 
iiin  some  plethoric  people,  whose  hearts  are  free  from  hyper- 
i  trophy. 

1127.  Among  the  subjective  symptoms  may  be  enumerated 
cchokiug  sensations  J  a  feel  as  if  the  heart  Were  jumping, into  the 
I  throat,  and  the  eyes  bursting  from  the  orbits,  prsecprdial  anxiety, 
tfaintness,  actual  syncope  or  partial  insensibility ;  prsecordial 
[•pain,  slight,  dull,  aching  soreness,  or  agonizing  pangs,  simulating 

angina,  and  sometimes  relievable  by  pressure  of  the  ribs,  though 
;  the  patient  cannot  lie  on  the  cardiac  side ;  hurry  of  respiration, 
.-sometimes  out  of  proportion  with  the  pulse,  giving  the  sufferer 
Ithe  appearance  of  a  person  out  of  l)reath  with  running  ;  tinnitus 
laurium ;  vertigo  and  confused  vision ;  cephalalgia  ;  heat  of  head 
sand  flushed  face ;  and  clammy  coldness  of  the  extremities.  In 
ssevere  attacks  there  is  often  extreme  general  distress,  and  fear  of 
(death, — singularly  enough,  more  of  this,  ofteUj  than  in  cases  of 
^palpitation  of  organic  origin  :  the  consciousness  of  local  suffering 
lis  rather  in  the  ratio  of  the  general  and  local  sensibility,  than  of 
lactual  palpitation.  Lasting  for  a  few  minutes,  an  hour,  or  with 
I  remissions  for  days  together,  a  fit  of  palpitation  frequently  ter- 
imiuates  by  sleep. 

1128.  In  the  treatment  of  the  paroxysm,  the  first  effort  must 
be  to  remove,'  or  lessen  the  intensity^  if  possible,  of  its  cause. 
The  fit  may  be  shortened  by  antispasmodics,  asafoetida,  musk, 

:  and  valerian,  especially  in  hysterical  persons ;  by  diffusible 
^stimulants,  ammonia,  the  sethers,  and  very  strong  coffee;  by 
narcotics  and  sedatives,  opium,  hyoscyaraus,  hydrocyanic  acid  : 
:  if  the  excitement  of  the  organ  be  great,  and  its  action  not 
'  distinctly  irregular,  digitalis  may  be  used  with  propriety.  Acidity 
■•  and  flatulence,  frequent  causes  of  palpitation,  may  be  corrected 
^  by  soda  and  c.ijuput  oil;  a  loaded  stomach  I'reed.  by  an  emetic. 
If  plethora  of  the  sthenic  kind  be  present,  cautious  venesection 
is  advisable:  if  of  the  asthenic,  digitalis  tranquillises  the  organ 
speedily.    Should  a  gouty  or  rheumatic  state  be  discoverable, 
colchicum,  guaiacum,  and  ammonia,  and  irritant  applications  to 
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tbe  joints,  nre  the  best  remedies.  Heat  may  be  applied  to  the 
extremities ;  but  the  application  of  ice  over  the  heart  is  a 
dangerous  practice,  especially  if  the  rhythm  of  the  organ  be 
aEFected. 

1129.  Persons  subject  to  palpitation  should  avoid  stimulants, 
over-exercise,  over-sleep,  emotional  and  intellectual  excitement. 
Hydrocyanic  acid,  aconite,  digitalis,  and  belladonna,  internally, 
varied  according  to  circumstances  (the  latter  also  in  the  form  of 
plaster  over  the  heart),  coupled  with  the  use  of  the  shower-bath, 
attention  to  diet,  regularity  of  bowels,  cheerful  occupation,  and, 
lastly,  change  of  air,  will  either  remove  the  tendency  to  pal- 
pitation altogether,  or  greatly  mitigate  the  severity  of  its 
seizures.  If  there  be  the  least  spanaemia,  iron  is  indis- 
pensable. 

1130.  Perverted  or  irregular  action  affects  rhythm  mainly, 
force  secondarily.  The  varieties  of  perversion,  as  indicated  by 
the  heart's  impulse,  by  its  sounds,  and  by  the  relationship  of 
these  sounds  to  the  arterial  pulses,  have  already  been  described 
[361,  422]. 

1131.  A  heart  beating,  now  fifty,  now  one  hundred  and  eighty 
or  more  times  in  a  minute,  now  with  excessive  force,  the  next 
moment  with  such  feebleness  that  the  hand  scarcely  catches 
the  impulse,  cannot  fail  to  become  more  or  les§  clogged  and 
obstructed  internally.  The  evidence  of  this  appears  not  only 
in  the  syncopal  and  suffocative  tendencies  of  such  fits,  when 
at  all  prolonged,  but  in  the  increased  area  of  the  heart's 
dulness, — especially  to  the  right  of  the  sternum.  The  quality 
of  the  heart's  sounds  changes  from  moment  to  moment, — tl 
general  tendency  of  the  first  of  the  two,  especially,  is 
shortness  and  undue  clearness ;  but  occasional  forcible  contrnc- 
tions  may  give  a  healthy  systolic  sound,  masked  possibly  hy 
parietal  shock. 

1132.  In  this  form  of  palpitation,  prajcordial  anxiety  gene- 
rally reaches  its  maximum.  The  prognosis  is  more  serious  than 
in  the  previous  variety.    Although  irregularity  of  action  may 
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eexist  iu  the  very  highest  degree  without  valvular  disease,  I 
:-coiifess"I  have  very  rarely  met  with  it  under  such  circumstances, 
Mvhere  there  was  not  either  certainty  or  strong  suspicion  of 
»(ilteration  of  the  heart's  texture, — in  the  form  of  softening  or 
lifatty  degeneration.  At  all  events,  I  am  persuaded  that  when 
:elderly  persons  are  the  frequent  subjects  of  what  is  called 
stomach-palpitation,"  the  assumption  that,  because  no  valvular 
■  signs  are  discoverable,  the  heart  is  sound,  is  a  positive  error. 
Excessive  irregularity  of  the  heart's  action  must  always  be 
-looked  on  as  a  serious  affair;  though  exceptional  individuals 
:2xist,  who,  by  some  peculiar  idiosyncracy,  enjoy  good  health, 
rvith  an  habitually  more  or  less  irregular  pulse  :  in  these  persons, 
tt  is  to  be  remembered,  too,  the  organ  is  quiet  in  action,  though 
morbid  in  rhythm. 

1133.  During  a  fit  of  this  form  of  palpitation,  the  stimulant 
*nd  anti-spasmodic  plan  of  treatment  is  i-equired.  In  the  inter- 
nals the  tone  of  the  heart  may  be  improved  by  ferruginous 
Mid  other  tonics,  the  use  of  the  shower-bath,  and  removal  to  a 
©racing  climate. 

1134.  Decreased  action,  essentially  affecting  force,  but  also 
irequeucy,  if  carried  to  extremes,  produces  spicope  ;  and  in  its 
ilinor  degrees,  and  if  an  habitual  state,  entails  general  languor 
ff  all  the  functions. 

1135.  (a.)  Actual  syncope,  whether  induced  directly  by 
lailure  of  the  heart's  irritability,  or  indirectly  through  deficient 
jttpply  or  perversion  of  nervous  influence,  or  by  loss  of  blood, 
Bccurs  with  very  much  the  same  train  of  symptoms. 

1136.  Commonly  some  premonitory  symptoms  are  noticed: 
lausea,  sinking  feel  at  the  epigastrium,  disturbed  vision, 
sertigo,  tinnitus  aurium,  confusion  of  thought,  pallor,  drawing 
'f  the  features,  inclination  to  clammy  perspiration,  tremulous 
ontractions  of  the  muscles,  or  slight  convulsions,  chattering 
f  the  teeth,  and  failure  of  the  pulse,  announce  the  coming 
sncope.  In  less  usual  cases  the  actual  stoppage  of  the  heart's 
btion  is  sudden. 
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1137.  Ill  tlie  state  of  complete  syncope  the  pulse,  though 
absolutely  wanting  at  the  wrist,  may  often  be  faintly  felt  in  the 
carotids;  the  patient  is  totally  unconscious ;  the  surface  cool, 
clammy,  or  natural ;  the  features  contracted ;  the  nares  pinched  ; 
the  lips  of  marble  pallor  ;  the  face  and  skin  generally  more  or 
less  blanched ;  the  respiration  suspended  absolutely,  or  almost 
imperceptible :  in  some  few  instances  the  sphincters  of  the 
bladder  and  rectum  relax.  The  heart's  impulse  may  be  almost 
or  completely  lost  to  the  eye  and  hand  ;  the  sounds  are  rarely 
totally  inaudible  in  ordinary  syncope :  both  are,  of  course, 
exceedingly  feeble,  ihe  first  very  short,  the  second  generally  lost 
at  the  apex. 

1138.  Lasting  for  an  instant  only,  for  seconds  or  minutes, 
ordinary  syncope  terminates  by  gasping  or  rather  sighing 
respirations,  at  long  intervals,  and  gradual  return  of  pulse, 
eonscioiisness,  and  colour.  Sometimes  vomiting  or  discharge 
of  flatus,  convulsions,  palpitation,  or  profuse  perspiration,  take 
place  at  tlie  time  of  returning  consciousness.  The  sensations 
are,  on  the  whole,  painful  and  distressing. 

1L39.  Syncopal  unconsciousness  will  be  distinguished  from 
that  of  asphyxia  by  the  pallor  of  surface ;  in  the  latter,  con- 
gestion and  general  lividity  of  the  head  and  face  exist,  and  the 
heart  continues,  though  feebly,  to  beat. — In  ursemic  coma,  or 
semi-coma,  there  is  a  pallor  of  face  to  deceive,  but  it  is  an 
oedematous  pallor;  the  odor  of  the  breath  is  urinous;  and, 
finally,  the  state  of  the  heart's  sounds  and  the  fulness  of  the 
pulse  at  the  wrist  will  prevent  error. — Apoplexy,  though  traced 
post  mortem  to  cerebral  hemorrhage,  sometimes  occurs  with 
pallor  of  face;  the  state  of  the  piilse  and  of  the  heart  prevents 
the  possibility  of  en-or, — in  apoplexy,  neither  heart  nor  pulse 
fails  in  strength,  and  both  may  act  with  undue  energ)'. — 
Hysterical  insensibility,  with  absolute  motionlessness,  closure 
of  the  eyes,  almost  complete  suppression  of  respiration,  simu- 
lates syncope  ;  but  there  is  no  pallor,  and  the  pulse  beats  . steadily 
and  with  distinctness. — Lastly,  cases  of  prolonged  syncopal 
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trance  occur  where  the  pulse  is  imperceptible,  respiration 
suspendedj  consciousness  gone;  and  this  state  continues  for 
several  days  :  such  a  condition  might  easily  be,  and  has  been, 
mistaken  for  actual  death.     But  in  prolonged  syncope,  the 

nmtenance  retains  some  life-like  expression,  and  the  thermo- 
meter marks  a  higher  degree  in  the  rectum  and  mouth  than  on 
the  surface  generally ;  besides,  neither  cadaveric  congestions  nor 
rigidity  make  their  appearance ;  and  if  the  skin  be  burned  to  the 
second  degree  over  a  small  surface,  a  bleb  will  form,  if  the 
patient  be  alive,  none  if  he  be  dead.  Still  in  doubtful  cases, 
before  a  positive  opinion  is  hazarded,  sufficient  time  should  be 
allowed  for  putrefactive  changes ;  lest  a  catastrophe,  the  most 
horrible  the  mind  can  conceive,  occur.  Never  having  observed 
a  case  of  such  apparent  death,  I  know  not  whether  the  heart's 

ounds  are  absolutely  annulled  :  Dr.  Hope  imagines  the  second 
might  be  heard,  although  the  first  were  inaudible. 

1140.  In  treating  an  attack  of  syncope,  the  first  points  are 
to  place  the,  patient  horizontally  with  the  head '  on,  or  below, 
the  level  of  the  shoulders,  to  allow  a  free  circulation  of  cool  airi- 
and  remove  all  pressure  from  the  neck  and  chest.  If  the  syncope 
1)6  caused  by  loss  of  blood,  a  tourniquet  may  be  applied  with 
advantage  to  one  or  both  femoral  arteries.  Stimulant  impres- 
sions on  the  nerves, — on  those  of  the  nostrils  and  lungs  by 
ammonia,  strong  acetic  acid,  the  fumes  of  burning  feathers, — 
on  those  of  the  skin  by  the  cold  water  dash,  the  application  of 
vinegar  to  the  temples,  slapping  the  palms  of  the  hands  or 

iirface  generally,  frictions  with  stimulant  liniments  along  the 
spine, — on  those  of  the  stomach,  (if  the  patient  can  swallow)  by 
a  draught  of  cold  water,  frequently  arouse  the  heart  instanta- 
neously. yEther,  aromatic  spirits  of  ammonia,  or  brandy, 
should  be  given  internally,  if  possible,  by  the  mouth  ;  if  tlii^  be 
impossible,  and  the  fit  be  prolonged,  enernata,  with  ammonia, 
turpentine,  or  brandy,  may  be  administered.  It  is  scarcely 
necessary  to  say,  that  if  protracted  syncope  depend  on  an  over- 
loaded state  of  the  stomach,  an  emetic  should  be  given  (by  the 
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rectum,  if  otherwise  impossible) :  flatulence  may  be  relieved  bv 
the  rectum-tube,  and  an  asafojtida  and  cajuput  enema. 

In  cases  of  protracted  fainting,  assuming  a  serious  character, 
hot  applications,  sinapisms  or  turpentine  fomentations,  to  the 
heart  and  spine,  electro-galvanism,  and  artificial  respiration, 
must  be  successively  had  recourse  to.  If  the  cause  be  loss  of 
blood,  transfusion  presents  itself  as  a  final  measure, 

1141.  (b.)  Where  the  heart  is  habitually  feeble  in  action, 
coldness  and  clamminess  of  the  extremities,  oedema  of  the  ankles 
and  insteps,  shortness  of  breath,  frequent  inclination  to  faint- 
ness,  sensations  of  languor  and  ennui ;  low  spirits,  anorexia 
or  depraved  appetite,  foul  breath,  and  constipated  bowels, 
are  more  or  less  constant  symptoms.  The  heart's  impulse  is 
feeble,  its  sounds  wanting  in  tone,  reduplication  of  the  diastolic 
sound  at  the  base  common,  palpitation  easily  excited. 

1142.  This  state  of  things,  which  I  have  principally  seen  in 
young  females,  and  often  in  connection  with  disordered 
menstruation,  is  curable  hy  attention  to  the  state  of  the  uterus, 
and  by  the  tonic  invigorating  plan  of  treatment.  Moderate 
walking  exercise  is  essential. 

1143.  Infrequent  Action.* — Infrequent  systolic  action  may  be 
attended  with  quick  and  abrupt  or  with  slow  and  drawling 
ventricular  action ;  and  the  pulse  may,  or  may  not,  accurately 
reproduce  the  number  and  the  qualities  of  the  ventricular  action 
[424]. 

1144.  Infrequent  action  seems  in  some  instances  a  physio- 
logical peculiarity,  and  is  probably  congenital,  existing  without 
cardiac,  cerebi'al,  or  respiratory  disturbance :  in  such  cases 
febrile  disease  increases  the  frequency  and  strength  of  the  action, 
and  lessens  its  intermittent  tendency.  Such  a  state  may  be 
wholly  unconnected  with  cardiac  textural  disease  of  any  kind.f 

*  Infrequent  action  is  commonly  confounded  with  elow  action  :  but  in 
point  of  fact  the  action  may  be  at  onco  infrequent  and  quick,  or  at  onof 
frequent  and  slow. 

+  Vide  an  interesting  case  by  Pr.  MncdonncU,  in  Diil.  Aincr.  .loumftl  of 
Medicine. 
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1145.  Infrequent  action  attends  a  certain  share  of  cases  of 
fatty  change  pf  the  heart :  each  action  is  then  quick.  Each 
•conti'Bction,  long  in  coming,  is  brief  in  duration  :  possibly  the 
■  extent  to  which  true  contractile  tissue  is  destroyed,  renders  the 

organ  dilatory  in  responding  to  the  natural  amount  of  nervous: 
:  influence  exciting  contraction.  Irregularity  of  force  $nd  rhythm 
1  ie  the  rule  in  these  cases. 

1146.  In  certain  cerebral  affections  the  ventricular  action, 
'  lessened  in  frequency,  is  besides  slackened  in  speed :  the  pulse 
1  is  infrequent  and  slow.  Here  nervous  influence  is  imperfectly 
I  and  laggingly  supplied  to  the  heart,  it  may  fairly  be  assumed  ; 
I  hence  the  rarity  of  contractions  and  prolongation  of  each. 

1147.  Infrequent  action  of  cerebro-spinal  origin  is  strong; 
I  of  cardiac  origin  weak :  in  either  variety  the  heart  may  not  beat 
I  more  than  from  twenty  to  forty  times  in  the  minute, 

ANGINA  PECTORIS. 

1148.  Angina  pectoris  is  a  paroxysmal  neurotic  disease, 
cof  undetermined  nature,  in  which  the  heart  is  essentially 
(•concerned. 

1149.  Symptoms. — Pain,  often  acconapanied  with  tenderness, 
in  the  lo.wer  sternal  part  of  the  precordial  region,  shooting  to 
the  back,  the  left  shoulder,  and  neck,  and  along  the  left  arm  to 
the  fingers,  or  stopping  short  at  the  bend  of  the  elbow,  or 
SKttending  to  both  arms,  or  much  more  rarely  to  the  right  arm- 
)only,  sometimes  passing  to  the  left  leg,  or  invading  tlie  four 
ssxtremities  at  once,  and,  in  rare  instances,  producing  numbness, 
tin  the  testes, — prsecordial  pain  of  these  sympathetic  attributes, 

Band  perfectly  sudden  in  its  onset,  is  the  essential  symptom  of  a 
■fit  of  angina.  Dull,  aching  in  character,  lancinating,  tearing, 
Bor.  indescribable, — an  exquisite  torture,  constrictive,  and  sufiFo- 
Bcative,  it  produces,  or  is  certainly  coupled  with,  in  the  rnajority 
Bbf  sufferers,  pallor,  intesse  anxiety  of  countenance,  and  dread 
WtS  impending  dissolution.  The  heart  palpitates  with  variable 
Batrength  and  rhythm ;  the  latter,  though  sometimes  perfectly 
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regular,  may  be  so  disturbed  as  to  produce  tendency  to  syncope: 
tlie  sounds  and  palpable  impulse  vary  accordingly.  If  there  be 
prominently-developed  mui-murs,  there  is  certainly — if  even  the 
slightest  murmur,  there  is  probably,  something  more  than  mere 
anginal  disturbance  to  produce  them.  The  pulse,  as  noticed  by 
Heberden,  is  not  necessarily  increased  in  frequency  :  it  may  be 
strong,  full,  and  regular  in  rhythm  (but  this,  hardly,  except  in 
mild  seizures),  or  small,  irregular,  feeble  and  frequent.  • 

Respiration  is  secondarily  affected;  there  may  be  slight 
dyspnoea  or  orthopnoea,  with  lividity  of  the  face, — yet,  by  an 
effort  of  the  will  (if  the  patient  dares  to  encounter  the  pang  this: 
commonly,  though  by  no  means  always,  produces),  the  chest 
may  be  pretty  freely  expanded,  and  the  breathing  relieved  for  a 
brief  space  :  dyspnoea,  subjective  or  objective,  is  not  a  primary, 
or  essential,  phenomenon  of  angina. 

Slight  convulsive  actions  may  occur ;  but,  on  the  whole,  the 
spinal  and  encephalic  functions  remain  unaffected.  There  may 
be  a  full  discharge  of  pale  urine. 

IIBO.  Lasting  a  few  minutes,  or  prolonged  through  an  hour 
with  changing  severity,  the  fit  goes  as-  suddenly  as  it  came, 
leaving,  as  its  sequence,  exhaustion,  accompanied  with  strong 
sense  of  present  relief ;  or  death  takes  place  by  syncope. 

1151.  The  intimate  nature  of  angina  pectoris  seems  scarcely 
susceptible  of  positive  and  direct  determination.  That  the 
attack  is  essentially  neurotic,  appears  from  its  sudden  advent 
and  departure, — from  the  character  and  intensity  of  its  suffering," 
— from  the  perfect  ease  enjoyed  in  the  intervals  of  seizures, — ■ 
and  from  the  kind  of  treatment  that  proves  beneficial.  The 
vagus  and  the  sympathetic  filaments  distributed  to  the  heart  are-' 
doubtless  the  nerves  irnplicated. 

Pain  is  obviously  one  portion  of  the  neurotic  disturbance 
present.  What  other  is  associated  with  it  ?  Heberden  and 
l)r.  Latham  espouse  the  doctrine  of  cardiac  spasm:  admitting 
its  existence,  whether  the  pain  is  mainly,  as  is  ably  argued  by 
Dr.  Latham,  the  product  of  the  spasm,  or  in  greatest  measure 
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an  independent  neuralgia,  causing  the  spasm,  would  still  remain 
an  unsettled  point.  But  the  presence  of  spasm  at  all  is  matter 
of  doubt.  To  those  reasoners  who  deny  altogether  the 
possibility  of  such  a  state  as  spasm  of  the  heart,  much  attention 
need  not  be  accorded  :  the  time  is  not  long  passed  when  the 
possibility  of  spasm  of  the  urethra  was  denied  by  the  Schoolmen. 
But  Parry  and  Dr.  Stokes,  on  the  ground  of  observation,- look 
upon  temporary  increase  of  weakness  in  an  already  weakened- 
organ,  as  the  essential  muscular  element  of  the  anginal 
paroxysm.  And  I  must  confess  that  what  I  have  seen  of  the  com-- 
plaint  accords  with  this  doctrine  :  at  least  I  have  never  met  with- 
true  angina  in  the  possessor  of  a  strong  hypertrophous  heart. 

1152,  There  is  not  a  single  stractural  disease  of  the  heart, 
of  its  nutrient  arteries,  and  of  the  aorta,  whicb  has  not  been 
recorded,  as  present  in  different  victims  of  angina  pectoris.  It 
is,  on  the  other  hand,  affirmed  that  death  may  be  produced 
by  angina,  the  heart  and  vessels  being  texturaUy  sound.  I 
doubt  this  exceedingly :  recent  narratives  invariably  describe 
some  organic  change,  and  older  accounts  are  not  trustworthy, 
seeing  that  accurate  knowledge  of  dilatation,  softening,  and 
various  other  morbid  states  is  the  acquisition  of  the  last  few 
years  only.  It  has  occurred  to  me  to  examine  during  life  some 
six  or  eight  cases  of  true  angina ;  in  every  one  there  were  signs 
of  organic  disease, — generally  of  flabby  dilatation :  I  have 
opened,  or  seen  opened,  the  bodies  of  three  persons  destroyed 
in  the  paroxysm  ;  the  heart  was  texturaUy  affected  in  all.  But, 
on  the  other  hand,  as  angina  occurs  with  all  varieties  of  heart- 
disease,  and  may  be  absent  with  any  one  of  the  whole  series, 
except  perhaps  very  extensive  calcification  of  both  coronary 
nrteries,  the  conclusion  is  unavoidable,  that  there  is  something 
of  neurotic  character  beyond  organic  mischief,  concerned  in 
i^enerating  the  paroxysms. 

1153,  That  the  disease  is  peculiarly  rare  among  females, 
scarcely  observed  before  the  fiftieth  year  of  age,  and  compara- 
tively unknown  among  the  humbler  classes,  are  facts  in  its 
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history  inexplicable  upon  nny  liillierto  broached  theory  of 
angina.*  Lnenuec  supposed  that  epidemic  influence  renders 
the  disease  unusually  common  from  time  to  time. 
:  1154.  Treatment. — Sedatives  and  stimulant  anti-spasmodics 
are  the  medicines  essentially  to  be  trusted  to  during  the  fit. 
The  dose  of  opium  will  be  measured  by  the  intensity  of  the 
pain ;  frOm  forty  to  sixty  drops  of  laudanum  or  of  the  liquor 
opii  sedativus  may,  in  a  severe  case,  be  given  along  with  brandy 
or  from  half  a  drachm  to  a  drachm  of  asther  or  aromatic  spirits 
of  ammonia,  and  repeated  according  to  the  urgency  of  the 
suffering.  Musk,  camphor,  and  belladonna  are  of  very  inferior 
importance.  Mustard  poultices  may  at  the  same  time  be  applied 
to  the  heart  and  to  the  dorsal  spine,  or  cloths  wetted  with  the 
strong  liquor  of  ammonia  laid  upon  the  prsecordial  surface. 
Laennec's  suggestion  of  the  transmission  of  a  magnetic  current 
(with  or  without  acupuncturation)  through  the  chest,  has  scarcely 
been  fairly  tested.  An  electro-galvanic  current,  however,  affords 
better  chance  of  successful  influence,  and  in  a  serious  case 
deserves  trial.  The  mustard  pediluvium,  especially  if  the  patient 
be  gouty,  is  useful ;  the  application  of  chloroform  to  the  prse- 
cordial region  hazardous. 

1155.  Speciality  in  the  circumstances  of  the  attack  may  call  for 
special  treatment.  If  the  patient  be  the  subject  of  undoubted 
sthenic  plethora,  and  especially  if  the  heart  be  known  by 
previous  examinations  to  be  a  well-nourished  one,  the  abstrac- 
tion of  .blood  from  a  vein,  or  by  cupping  between  the  shoiddcr- 
blades,  is  clearly  indicated ;  but  bleeding  must  not  be  heedlessly 
undertaken  and  without  assurance  as  positive  as  is  attainable, 
that  the  heart  is  at  least  not  a  dilated,  soft,  or  flabby  one.  If 
flatulence  and  acidity  exist,  soda,  cajuput  oil,  and  sesqui- 
carbonate  of  ammonia  may  be  administered  with  the  opiate 
medicines ;  if  a  large  undigested  meal  lie  in  the  stomach,  it 

*  Of  88  cases,  collected  hr  Sir  John  Forbes,  80  refer  to  males ;  .mil  of  84 
patients,  72  liad  passed  the  fiftietli  vear. 
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sliould  at  onice  (unless  the  breathing  be  very  seriously  embar- 
rassed) be  removed  by  an  emetic  of  sulphate  of  zinc. 

1156.  Angina  of  malarious  origin,  and  recurring  periodically, 
is  said  to  be  observed.  In  such  cases  the  treatment  would  be 
that  of  miasmatic  diseases  generally. 

.   1157.  A  person  who  has  had  one  attack  of  angina  pectoris 
must  remember,  that  instances,  in  which  recuiTcnce  does  not 
take  place,  are  altogether  exceptional,  and  further,  that  the 
periods  of  recurrence  gradually  approximate  more  and  more, 
and  each  successive  paroxysm,  as  a  rule,  exceeds  its  predecessor 
in  severity.    A  first  attack  is  generally  brought  on  by  an  effort 
of  some  kind,  such  as  walking  up  a  hill,  or  in  the  teeth  of  a 
sharp  wind;  but  eventually  the  most  trivial  influence  will  suffice 
to  produce  a  paroxysm ;  emotion  of  any  kind,  sudden  move- 
ments of  the  trunk  or  arms,  efforts  at  defecation,  the  acts  of 
coughing,  drinking  rapidly,  &c.    Hence  it  is  clear  that  th6 
'subject  of  angina  must  live  according  to  the  most  stringent 
•rules ;  every  conceivable  precaution  must  be  taken  to  keep  the 
heart  in  a  tranquil  state.    The  patient  should  give  up  exciting 
pursuits  of  all  kinds, — intellectual,  corporeal,  and  emotional, — 
•and  learn,  if  he  be  of  the  genus  irritabile,  to  govern  his  temper. 
-Daily  exercise  should  be  slowly  taken  on  perfectly  level  ground, 
either  on  foot  or  in  an  easy  carriage ;  riding  on  horseback  is 
scarcely  to  be  permitted  with  safety.     The  diet  should  be 
•moderate  in  quantity,  simple  in  quality ;  the  bowels  never 
I  allowed  to  be  confined.    A  belladonna  plaster  worn  over  the 
i  heart,  and  an  issue,  seton,  or  perpetual  blister  to  the  arm,  have 
■  appeared  useful  in  some  cases :  if  the  patient  have  confidence 
1  in  counter-irritation,  this  shoidd  by  no  means  be  neglected. 
'  Change  of  scene  and  travel,  coupled  with  the  use  of  tonics, 
'  vegetable  or  mineral,  will,  by  improving  the  general  health, 
I  render  the  patient  less  prone  to  seizures.    Arsenic,  nitrate  of 
»  silver,  and  sulphate  of  zinc  are  the  best  of  the  class  of  mineral 
t  tonics,  unless  ansemia  be  present,  when,  of  course,  iron  is  the 
?  remedy.    The  removal  of  gout,  chronic  rheumatism,  or  old- 
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standing  skin-diseases  should  be  very  cautiously,  if  at  all, 
attempted,  in  the  subject  of  angina :  relief  of  those  complaints 
is  unquestionably  sometimes  followed  by  increased  severity  of 
the  cardiac  affection. 

1158.  A  paroxysm,  of  which  the  too  experienced  patient 
learns  by  his  feelings  to  expect  the  approach,  may  sometimes 
be  averted  completely  by  an  opiate;  and  sufferers  should  always 
carry,  properly  protected,  on  theii'  persons,  an .  antispasmodic 
and  sedative  draught.  One  of  the  best  safeguards  against 
seizure  consists  in  the  idea,  that  the  means  of  averting  evil 
consequences,  if  it  occur,  are  within  reach. 

PSEUDO-ANGINA  PECTOBIS. 

1159.  Arigina  pectoris  is  a  rare  affection;  there  exists,  on 
the  contrary,  a  complaint  simulating  many  of  its  characters, 
wtich  is  of  considerable  frequency,  and  may  be  termed  pseudo- 
angina. 

1160.  The  symptoms  are,  more  or  less  severe,  commonly  con- 
strictive, pain  referred  to  the  region  of  the  heart,  palpitation 
occurring  paroxysjnally  without  obvious  cause.  Or  under  exertion, 
or  through  over-eating,  indigestion,  flatulent  distention  of  the  sto- 
mach, and  a  variety  of  other  functional  disturbances.  The  breath- 
ing becomes  panting  and:Suspirious.  Giddiness  and  faintnessare 
sometimes  observed.    TJbe  patient  dreads  efforts  of  all  kinds. 

1161.  Physically  the  heart  may  be  to  all  seemilig  healthy. 
The  apex  beats  in  the  usual  spot,  and  with  natural  characters ; 
even  in  the  height  of  the  paroxysm  no  murmur  of  any  kind 
exists.  Shortness,  feebleness,  and  clearness  of  the  first  sound  at 
the  mitral  apex  are  the  only  conditions  at  all,  frequently  met  with. 
These  indicate  tendency  to  dilatation,  and  weakened  power:  the 
impulse  sometimes  wavers  and  is  of  uneven  force  from  time 
to  time.  But  even  iij  cases,  where  all  seems  physically  normal, 
there  may  be  organic  disease  beyond  the  diagnostic  means  of  the 
present  day  :  if  so,  however,  it  must  certainly  be  slight. 

1162.  Like  true  angina  its  imitation  is  more  common  (though 
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h  v  no  "means  to  the  same  extent)  in  males  than  females,  arid  in 
llie  higher  than  in  the  lower  walks  of  society;  but,  unlike  true 
nugina,  frequently  occurs  in  young  adults. 

1163.  Pseudo-angina  has  fallen  under  my  notice  as  an 
attendant  on  various  htemie  diseases, — chronic  gout  and  rheu- 
matism, and  spansemia ;  on  nervous  diseases,— hysteria,  spinal 
irritation,  and  epilepsy  ;  on  intercostal  and  mammary  neuralgia, 
the  direct  evidences  of  which  are  more  or  less  complete.  Pseudo- 
angina  also  occurs  in  connection  with  a  variety  of  nervous 
disturbances,  the  influence  of  which  can  only  be  made  intelligible 
by  reference  to  some  physiological  facts.  That  suddenly  perverted 
dynamism  of  the  brain  and  cord  aifect  the  heart's  action  is  proved 
by  the  phenomena  of  simple  concussion  of  those  centres ;  the  in- 
fluence of  ii-ritation  of  the  roots  of  the  spinal  accessory,  of  the  first 
four  cervical  nerves,  of  the  par  vagum,  of  the  phrenic  and  some 
lutercostals,  of  the  cervical  ganglia,  especially  the  first,  of  the 
cardiac  nerve,  of  the  semilunar  ganglia  and  solar  plexus,  of 
he  nerves  of  the  stomach,  of  the  hepatic,  ovarian,  uterine,  and 
3ven  cutaneous  nerves,  has,  in-  each  instance,  been  prpved  by 
inore  or  less  precise  experimentation.  The  physiological  sym- 
pathies of  the  heart  being  thus  extended,  it  is  not  to  be  wondered 
ihat  functional  disturbances  of  almost  every'  organ  may  entail 
lerangement  of  cardiac  action  and  feeling.  Of  feeling,  for  there 
seems  little  doubt  that  the  heart,  though  unendowed  with  animal 
sensibility  in  health,  may  acqiiii'e  it  in  disease  and  under  the 
,  influence  of  special  impressions; 

)  1164.  Hysterical  and  ansetnic  palpitation,  accompanied  with 
lintercostal  neuralgia,  nay,  even  organic  palpitation  in  a  person 
•with  that  form  of  neuralgia,*  may  readily  be  mistaken  for  true 
uangina;  indeed,  an  attempt  has  been  made  by  some  French 
"writers  to  show  that  the  latter  disease  is  nothing,  more  than  a 
brachio-thoracic  neuralgia,"  the  heart-symptoms  being  purely 

*  Roberts,  U.  C.  H.,  Females,  vol.  v.,  p.  217  ;  H.iwkcsford,  id.,  vol.  v, 
P-1- 
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accidental.  Iii  true  angina,  the  points  of  tenderness  in  tie 
course  of  an  intercostal  nerve  are  wanting  ;  besides,  the  severity 
of  the  suffering  in  the  cardiac  region  is  infiuitely  greater  than  in 
intercostal  neuralgia. 

1165.  Although  common-sense  and  experience  point  to  the 
necessity  of  learning  the  cause  of  pseudo-angina,  in  order  to 
cui'e  the  effect,-  still,  in  instances  where  we  either  fail  to  discover 
that  cause,  or  find  it  to  be  itself  non-removable,  much  good  may 
be  done  to  the  cardiac  symptoms  by  direct  treatment  of  these  on 
the  principles  appb'cable  in  cases  of  true  angina. 

PASSIVE  AND  MECHANICAL  CONGESTIONS. 

1166.  Passive  and  mechanical  congestions  of  the  heart's 
tissue  and  membranes,  however  interesting  to  the  morbid 
anatomist,  are  without  clinical  importance  in  the  present  state 
of  knowledge  ;  there  are,  in  fact,  no  known  means  of  diagnos- 
ticating these  states. 

1167.  But  congestion  of  (or,  rather,  accumulation  of  blood 
in)  the  cavities  of  the  heart  is  a  state  at  once  productive  of 
serious  symptoms,  and  clinically  demonstrable.  Such  accumu- 
lation may  occur  iu  any,  or  in  all,  of  the  cavities,  in  cases  of 
endocarditis,  as  a  consequence  of  fibrinous  particles  interfering 
with  the  free  play  of  the  valves, — in  cases  of  polypoid 
concVetions,  of  whatever  origin, — and  in  cases  of  rupture  of 
valves.  Accumulation  in  the  right  cavities,  especially,  will 
ensue  in  prolonged  fits  of  palpitation,  with  .highly-disturbed 
rhythm, — in  cases  of  tricuspid  regurgitation, — during  fits  of 
dyspnoea,  in  highly-marked  emphysema  of  the  lung,  especially 
if  this  has  already  led  to  organic  dilatation  of  the  right  cavities, 
— and,  probably,  to  a  greater  or  less  extent,  in  all  cases  of 
suddenly  obstructed  circulation  through  the  lungs. 

1168.  The  symptoms  associated  with  such  loading  of  the 
right  heart  are  dyspnoea  even  to  orthopnoca,  dry  cough,  venous 
congestion  of  the  face  and  upper  surfaces  generally,  unattended, 
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unless-  there  be  prior  anasarca  of  the  lower  extremities,  with 
.  oedema ;  oppression,  anxiety,  and  sometimes  pseudo-anginal 
.  feelings. 

.  1169.  The  heart's  impulse,  laboured  and  struggling,  irregular 
i  in  force  and  rhythm,  is  seen  and  felt  more  extensively  than 
I  natural,  especially  to  the  right  of  the  sternum,  and  at  the 
i  epigastrium.  The  area  of  dulness  exceeds  that  of  health, 
t  especially  about  the  right  costal  cartilages. 

1170.  Venesection,  cupping  over  the  praecordial  region, 
s  sharp,  rapid  purgation,  counter-irritants  to  the  lower  limbs,  or 
tthe  application  of  Junod's  apparatus,  are  the  remedies  theo- 
iretically  indicated  for  the  relief  of  this  state  ;  practically,  too, 
tthey  prove  efficient.  But  the  condition,  on  which  the 
c  obstruction  of  the  cavities  depends,  remains  of  course  in  the 
I  back-ground,  unmodified,  or  scarcely  modified,  by  them. 
lUlterior  measures  must  be  taken  for  the  removal  of  that 
ccondition,  if  possible. 

ACUTE  PERICARDITIS. 

1171.  The  anatomical  stages  of  completely  evolved  acute 
(pericarditis  are  five ;  those  of  dryness  with  vascularity ;  of 
iplastic  exudation ;  of  liquid  effusion  j  of  absorption ;  and  of 
iadhesion. 

1172.  The  dry  stage  is  marked  by  florid,  arborescent,  and 
jcapilliform  injection,  sometimes  by  prominent  tufts  of  capillary 
ryessels,*  especially  on  the  cardiac  portion  of  the  sac;  the 
Mnembrane  itself  is  dry  and  parchment-like.  This  stage  is  very 
irarely  seen  except  where  persons  dying  of  otker  diseases  are 
eeized  with  pericarditis,  just  before  dissolution. 

1173.  In  the  exudation-stage  plastic  lymph  of  various 
degrees  of  firmness  accumulates  on  both  surfaces ;  on  one 
surface,  namely  the  cardiac,  I  have  never  seen  lymph  limited 
to  the  parietal  division ;  on  the  posterior  aspect  only  of  both 

•  P.  Parker,  U.  0.  H.,  Males,  vol.      p.  177.    Dec.  1048. 
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cardiac  ahd  parietal  portions ;  on  the  atiterior  surface  of  the 
right  ventricle  only ;  or  specially  ^"ibout  the  roots  of  the  great 
vessels.  The  lymph  is  laid  down  stratiformiy,  thick,  thin,  or  in 
lace-like  fashion,  resembling  the  ihtra-cranial  osteophyte  of 
pregnant  women  ;  or  in  hillocks  ;  or  in  regular  layers  separated 
by  indentations  ;  or  locularly  ;  or  in  loose  thread-like  manner. 
Three-quarters  of  an  inch  is  the_  extreme  thickness  of  lymph 
I  have  witnessed,  and  this  only  about  the  great  vessels. 
Essentially  of  straw  colour  in  itself,  it  is  reddened  by  vascularity 
and  imbibition  of  blood. 

1174.  The  liquid  effusion  of  the  next  stage  may  be  sero- 
floc.culent  ;  sero-fibrinous  and  spontaneously  coagulable  after 
removal  from  the  sac ;  hsemon-hagic ;  sero-purulent, — pus  iu 
sufficifent  quantity  to  be  recognised  with  the  naked  eye  being 
rare;  or  purulent.  The  quantity  of  fluid  ranges  between  two  or 
three  and  sixty  ounces,*  the  greatest  quantity  I  have  ever 
witnessed.  The  liquid  macerates,  softens,. rarities  and  distends 
the  pericardial  membrane.  Sloughing  is  very,  pneiuno-peri- 
cardium  from  decomposition  of  the  fluid  infinitely,  rare. 

1175.  In  the  absorption-stage  serous  fluid  is  removed  with 
ease  and  rapidity, — hsemorrhagic  effusion  with  less  facility,  and 
purulent  with  still  gi-eater  difficulty.  Exudation-matter  of 
variable  plasticity,  to  form  the  material  of  adhesions,  aggluti- 
nation, and  the  nidus  of  various  Precipitates  and  Pseudo- 
Tissues,  remains ;  or  in  some  cases  even  exudation-matter  is 
freely  removed  by  absorption. 

1176.  In  the  next  stage  the  two  pisricardial  surfaces  may 
become  universally  agglutinated  together ;  or  locally  adherent, 
either  closely  by  patches  or  loosely  by  bands  ;  adhesion  of  the 
great  vessels  is  common.  Or  exudation-matter  solidified  may 
exist  without  adhesion  occurring  :  this  is  particidarly  observed 
about  the  great  vessels,  where  such  matter  may  long  remain  the 
source  of  physical  signs  above  the  heart's  base.    Locular  or  raesh- 


•  Bartlett,  U.  C.  II.,  M.ilcs,  vol.  iv.,  p.  292. 
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like  adhesions,  containing  fluid,  absorbable  and  renewable, 
sometimes  form.* 

1177.  The  ulterior  changes  in  the  sac  belong,  clinically,  to  the 
chronic  disease. 

1178.  The  secondary  lesions  of  pericarditis  are  endocarditis, 
carditis,  local  pleurisy,  pneumonia  and  bronchitis :  the  various 
cerebro-spinal  symptoms  sometimes  observed  are  not  assignable 
to  any  textural  change  in  the  nervous  centres. 

1179.  Pericarditis  is  rarely  an  isolated  disease,  and  rarely 
springs  up  in  a  person  of  sound  Constitution :  the  conditions 
under  which  it  originates  may  be  set  down  as  follows  : — 

I .  Idiopathic. 

Wounds  of  pericardium  from  without,  or 
through  oesophagus ;  +  blows  and  con- 
tusions of  precordial  region. 
From  liver-abscess  through  diaphragm.J 

Typhus,  typhoid  fevers,  variola,  scarla- 
tina, pyohsemia. 
Rheumatism,    Bright's    disease,  gout, 
scurvy,  purpura,  cancerous  and  tuber- 
culous diatheses. 
Phlebitis,    endosteal  and    other,  after 

amputations  and  various  operations. 
Cyanosis. 

Psoriasis,  clironic  eczema,  and  lepra. 
Cancer,  tubercle. 

Pneumonia,  pleurisy,  inflamed  mediasti- 
num, abscess  vrith  probably  diseased 
rib.§ 

■   1180.  But  though  I  have  seen,  or  read  authentic  accounts 

•  M.  Corvisart's  recent  -observations  on  the  closed  sacs,  probably  glandular, 
ual  the  base  of  the  pericardium,  originally  described  by  Lower,  and  M.  Remak's 
lidetection  of  ganglia  on  the  cardiac  surface,  are  possibly  destined  to  enlarge  our 
t-notions  of  the  anatomy  and  pathology  of  pericarditis. 

+  U.  C.  Museum,  No.  3859.  t  Griives,  Clinical  Medicine. 

§  Newman,  seen  witli  Mr.  Quain,  U.  C.  H.    Jan.  1854. 
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of,  pericarditis  arising  under  all  these  conditions,  practically 
speaking  the  disease  is  scarcely  met  with  in  London  but  as  a 
local  development  of  the  rheumatic  diathesis  and  that  of  Bright's 
disease.  In  rheumatic  fever  the  joints  commonly  suffer  before 
the  pericardium ;  or  the  pericarditis  may  lead  the  way,  the 
joints  following ;  or  both  pericardium  and  joints  may  suffer 
simultaneously;  or  there  may  be  no  arthritic  affections, 
pericarditis  and  acid  sweats  existing  alone.*  The  late 
Dr.  Taylor  proved  that  Bright's  disease  in  its  advanced  stages 
acts  almost  as  frequently  as  a  cause  of  pericarditis,  as  acute 
rheumatism.  Scurvy  in  some  parts  of  northern  Europe  appears 
to  be  a  very  frequent  cause  of  pericarditis.  The  tuberculous 
and  cancerous  diathesis  may  very  rarely  generate  the  disease. 
Alleged  idiopathic  pericarditis  becomes  rarer  every  year,  in 
proportion  as  the  evolution  of  diathetic  diseases  grows  more 
fuUy  understood  ;  I  have  never  seen  a  positive  case  of  the  kind. 

It  is  not  uncommon  to  find  the  various  co-existences,  above 
enumerated,  spoken  of  as  complications  of  pericarditis, — a  lax 
use,  it  will  be  Conceded,  of  the  term.  . 

1181.  Fhysical  signs. — During  the  dry  stage,  the  extent  of 
visible  impulse  iS  greater  than  natural ;  the  impulse,  as  felt,  is 
too  forcible,  of  beating  rather  than  heaving  character,  and 
successive  impulses  are  of  unequal  strength:  the  action  is 
suggestive  of  excitement.  The  areas  of  dulness,  both  superficial 
and  deep,  are  unchanged.  Grazing  friction-sound  may  occa- 
sionally be  caught ;  and  even  sharp,  though  feeble,  scraping- 
sound,  if  there  be  a  prominent  tuft  of  dilated  capillary  vessels.f 
The  physician  should,  at  this  period,  while  it  is  yet  unchanged 
by  the  disease,  accurately  ascertain  the  point  of  the  apex-beat, 
in  order  to  substantiate  its  subsequent  displacements. 

1182.  In  the  plastic  exudation-stage^  it  is  said  by  some 
observers,  that  incipient  bulging  of  the  precordial  region  may 

*  Perry,  U.  C.  H.,  Females,  vol.  i.,  p.  82. 
t  Parker,  U.  C.  H.,  Males,  vol.  iv.,  p.  177. 
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jbe  noticed ;  muscular  paralysis  from  adjacent  inflammation, 
tplus  the  protrusive  action  of  the  heart,  sufficing  for  its  produc- 
ution.  I  have  never  succeeded  in  discovering  this ;  nor  does 
lithe  theory  seem  at  all  sound  :  admitting  that  the  inflammation 
>of  a  serous,  in  close  contact  with  a  muscular  membrane, 
jparalyses  the  latter,  as  in  the  alleged  instance  of  pleuritis,  it 
idoes  not  follow  that  pericarditis  will  have  any  such  effect, 
weeing  that  the  pericardium  is  not  in  contact  with  the  side, 
nhe  inspection-signs  are  essentially  the  same  as  in  the  dry  stage ; 

I (but  elevation  of  the  apex  may  be  effected  by  the  contraction  of 
jlymph  solely,  if  this  stage  be  protracted  [347]  ;  the  wings  of 
Ithe  diaphragm  may  be  somewhat  raised  too.    The  hand  some- 
iimes  detects  pericardial  thriU.*    If  the  plastic  exudation  be 
ftery  thick,  it  is  conceivable  that  the  area  of  superficial  dulness 
bball  be  extended ;  but  this  is  a  point  too  delicate  to  be  trusted 
4q>    The  essential  sign  of  this  stage  is  pericardial  friction- 
Doond,  of  which  the  properties  have  already  been  described 
(Ml,  474].    The  condition  of  the  heart's  sounds  varies;  they 
may  be  unchanged,  or  even  louder  than  in  health ;  or,  on  the 
contrary,  masked  somewhat  by  the  loudness  of  the  friction-sound, 
ur  even  positively  enfeebled,  especially  the  first,  in  aU  proba- 
|)jlity  by  the  interference  of  thick  layers  of  lymph  with  the  full 
bky  of  the  ventricles.    Valvular  murmurs  are  of  excessive 
^^muency  as  dependencies  on  co-existent  endocarditis, — espe- 
H^Uy  the  aortic  constrictive  and  mitral  regurgitant  varieties. 
Bput  may  valvular  murmur  come  directly  of  exudation  on  the 
^pericardial  sm-face  ?     It  is   conceivable  that  the  aorta  and 
^feulmonary  artery  may  be  so  pressed  on  by  lymph,  that  murmur 
^ball  be  engendered  with  the  systole  as  the  blood  passes 
^Wirough  the  slightly  constricted  part ;  but  I  do  not  know  this 
rom  experience :  in  regard  of  prognosis,  the  question  is 

*  I  have  never  observed  thrill  produced  by  cardiac  action  on  pleuritic 
ymph,  the  pericnrdium  being  positively  healthy  :  Dr.  Stokes,  however,  appears 
u  have  done  6o  (Op.  cit.,  p.  29). 
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obviously  one  of  importance, — a  murmur,  thus  generated,  must 
•be  of  less  serious  import  than  one  of  endocarditic  origin.  The 
respiration-sounds  continue  unchanged  over  the  heart. 

1183.  The  perfection  of  the  signs  of  the  stage  of  lirjtiid 
fiffmion  varies  directly  as  the  amount  of  fluid.  By  inspection 
may  be  discovered  arching  of  the  praecordial  region,  widening 
iiud  even  bulging  of  its  intercostal  spaces,  with  elevation  of  the 
left  edge  of  the  sternum,  sometimes  traceably  increasing  from 
day  to  day  ;  oedema  of  the  praecordial  integuments,  especially  if 
the  effusion  have  existed  for  any  time;  undulating  impulse; 
and  displacement  of  the  apex-beat  upwards  as  far  as  the  fourth 
interspace,  and  slightly  outwards.  By  application  of  the  hand 
we  find  that  in  cases  where  the  apex  lies  behind  a  thick  stratum 
oi  fluid,  the  impulse  lags  slightly  behind  the  systolic  sound ; 
the  impulse  feels  weak,  unequal,  fluttering.  Or  may  be  imper- 
ceptible; if  pericardial  thrill  had  existed,  it  is  now  gone;  the 
line  of  vocal  fremitus  at  the  right  -side  of  the  heart  is  carried 
unnaturally  to  the  right, — a  valuable  sign  in  some  cases ;  the 
state  of  respiration-expansion  over  the  heart  varies, — if  the 
quantity  of  fluid  be  moderate,  costal  expansion  is  well  marked, 
diaphragmatic  movement  being  impeded  by  the  fluid, — if  very 
great,  that  expansion  is  impaired.  The  interval  between  the 
left  nipple  and  the  middle  line  may  be  increased ;  but  this  is 
flot  always  the  case,  even  where  bulging  is  well  marked. 
Percussion  discloses  what  is,  all  things  considered,  the  least 
fallacious  sign  of  effusion,  namely,  praecordial  dulness  of  the 
peculiar  pyramidal  form  and  other  properties  already  described 
[381].  The  area  of  this  dulness  may  be  changed  sidewards, 
most  readily  to  the  right,  by  moving  the  patient  successively 
from  one  side  to  the  other. 

1184.  By  auscultation,  the  irregularity  of  the  impulse  in 
regard  of  force,  and,  if  this  be  afl'ected,  of  rhythm,  is  better 
perceived  than  by  other  means.  The  friction-sound  of  the  past 
stage  may  be  either  completely  gone ;  or  heard  in  some  spots 
about  the  great  vessels ;  or  pretty  generally  retained  in  the 
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;  pra3c6r<lial  region, — biit  this  is  very  rare  even  with  eight'  ounces 
I  of  fluid,  and  it  is  scarcely.possible  with  .more  than  ten.  On 
;  the  other  hand,  .wo  conceivable  amount  of  fluid  will  of  necessity 
I  totally  annul  friction-sound.  I  base  this  statement  on  a  case 
;  in  which  I  and  others  distinctly  heard  friction-sound  "  at  mid- 
•  sternum  on  the  level  of  the  third  rib,"  and  yet  (death  occurring 
I  only  twenty-nine  hours  later)  sixty  ounces  of  fluid  were  found 
i  in  the  pericardial  sac,  which  reached  about  a  thumb's  breadth 
.  above  the  clavicle.*  The  possibility  of  systolic  basic  murmur 
i  being  produced  bj'^  pressure  of  fluid  on  the  great  vessels  has 
t  already  been  referred  to  [437].  Th&  heart's  sounds  feeble, 
t  distant,  and  as  it  were  muffled,  at  the  lower  part  of  the  cardiac 
I  region,  beqome  louder  as  the  stethoscope  is  carried  upwards, 
land  at  the  top  of  the  sternum  the  second  sound  is  fuU  and 
folear,  and  the  first  very  decidedly  more  marked  than  directly 
(.over  the  ventricles. 

.  1185.  The  anterior  edges  of  the  lungs  are  pushed  aside  by 
tthe  accumulating  fluid ;  .and  the  left  lung  may  be  pushed  upwards, 
i  it  would  appear  from  a  case  observed  by  Dr.  Stokes,  so  as  to 
I  form  a  tumor  above  the  clavicle,  where  there  is  sudden  copious 
eefFusion  both  in  the  pericardium  and  left  pleura.    The  central 
I  tendon  of  the  diaphragm  undergoes  depression,  and  may  be 
rendered  convex  inferiorly  ;  the'  liver  may  be  pushed  downwards 
and  to  the  right,  but  an  enormous  amount  of  fluid  will  not 
necessarily  displace  it. 
tl     1186,  The  respiration-sounds  in  the  centre  of  the  cardiac 
ueregion  are  feeble  and  distant :  in  some  very  rare  instances  the 
invoice  resounds  with  an  oegophonic  twang  at  the  edge  of  the 
effusion  :  this- is  especially  likely  to  occur,  if  the  adjacent  border 
of  the  lung  be  indurated. 

1187.  In  the  stage  of  absorption  undulatory  impulse  dis- 
appears; the  point  of  the  ajpex-beat  almost  invariably  falls; 
the  bulging  of  the  cardiac-  region  gives  way.    By  the  hand  we 


*  Biirtlett,  U.  C.  H.,  Males,  vol.  iv.,  p.  292. 
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ascertain  that  the  impulse  has  recovered  its  breadth  and  fulness; 
friction-fremitus,  too,  may  return.  The  dulness  of  effusion 
gradually  diminishes  from  above  downwards,  and  draws  in 
laterally  also,  but  not  till  it  has  undergone  a  very  distinct  fall 
superiorly.  Redux  friction-sound  is  caught  by  the  ear,  com- 
mencing about  the  roots  of  the  vessels,  and  varying  in  extent 
with  the  rapidity  of  absorption.  The  churning  or  continuous 
rumbling  variety  [459]  is  the  rarest  condition  of  sound 
discovered.  The  heart's  sounds  recover  their  fulness  (if  endo- 
carditis have  not  prominently  existed),  and  also  their  natural 
nearness  to  the  surface ;  the  respiration  returns  slowly,  and  may 
never,  especially  if  agglutination  of  the  pleural  surfaces  occur  in 
front  of  the  pericardium,  recover  its  natural  intensity. 

1188.  The  occurrence  of  the  last  stage,  that  of  adhesion  of 
the  pericardial  surfaces,  is  announced  by  disappearance  of  ordi- 
nary friction-sound,  and  a  fortiori  of  friction-fremitus,  if  this 
have  existed ;  the  former  may  be  clearly  heard  in  some  points, 
where  adhesion  is  as  yet  unestablished.  Besides,  the  cHckiug 
variety  [460]  may  long  continue  audible  at  the  base.  The 
percussion-dulness  continues  to  decrease,  or  at  all  events  does 
not  increase,  in  area.  The  action  of  the  heart  may  be  tremidous, 
unsteady,  or  jogging. 

1189.  The  moment  adhesion  is  accomplished,  the  evolution  of 
the  acute  disease  has  reached  its  final  term. 

1190.  Symptoms. — The  chief  local  symptom  of  pericarditis  is 
pain,  occupying  the  cardiac  region  only,  mainly  seated  in  the 
epigastrium,  or  extending  to  the  left  shoulder  and  elbow, — 
slight  in  amount  or  of  agonizing  severity,  lancinating,  tearing, 
burning,  or  consisting  of  a  mere  sense  of  soreness ;  and  increased 
by  movement,  and  deep  inspiration.  Pain,  however,  may  be 
absent,  and  in  the  majority  of  cases  is  either  absent  or  of  slight 
severity.  Tlie  varying  amount  of  suffering  in  different  cases  is 
with  difficulty  accounted  for ;  coexistent  phrenic  pleurisy  seems 
to  explain  the  acute  agony  of  some  patients,  but  pleurisy  may 
be  present  and  the  pairi  moderate,  or  vice  versa.  Kheumntism 
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bi  the  diaphragm,  phrenic  or  intercostal  neuralgia  or  neuritis) 
are  all  conceivable,  but  non-proven,  causes  of  excess  of-  suffering. 
The  prjECorclial  interspaces  are  generally  tender ;  pressure  in 
the  epigastrium  causes  great  distress.  Palpitation  is  not 
usually  a  prominent  symptom,  and  may  be  totally  deficient, 
especially  as  a  condition  of  which  the  patient  is  painfully 
conscious. 

!.  1191.  (a)  The  decumbency  is  least  commonly  on  the  left  sidcj 
most  commonly  on  the  back ;  the  head  is  generally  kept  rather 
high.  OrthopncBa,  a  most  inconstant  symptom,  if  present, 
is  not  any  proof,  as  has  been  taught,  that  liquid  effusion  has 
taken  place ;  it  may  be  absent  during  the  effusion-period,  and 
first  appear  after  absorption  ;  again,  it  may  occur  paroxysmally 
and  irregularly.  Par  from  orthopnoea  being  a  necessary  result 
of  effusion,  the  patient,  where  this  is  most  copious,  may  lie  by 
choice  flat  on  the  back,  with  scarcely  any  pillow :  this  was  the 
.  habitual  posture,  for  days  before  death,  in  the  case  just  referred 
to,  where  sixty  fluid  ounces  had-  accumulated  in  the  sac.  In 
such  cases,  the  least  elevation  of  the  head  produces  a  tendency 
to  syncope, — and  the  patient  instinctively  dreads  movement  of 
any  kind.  The  facial  expression  is  generally  anxious ;  the 
features  drawn :  in  fatal  cases,  risus  sardonicus  sometimes  occurs 
towards  the  close.  The  sleep  is  fitful  and  disturbed;  and 
jactitation  of  the  arms — the  trunk  being  kept  quiet — not  unfre- 
quent  in  serious  cases.  Apprehension  of  death  may  be  a 
prominent  symptom,  {b)  Rigors  may  announce  the  invasion  of 
the  disease,  but  they  are  not  commonly  severe  nor  repeated ; 
the  skin,  subsequently  hot  as  the  usual  state,  may  be  paroxysm- 
ally  cold ;  if  perspiration  occur,  it  is  not  specially  acid,  unless 
rheimiatism  be  present, — and  it  may  be  alkaline,  even  with  this 
combination.  Sudamina  sometimes  form,  and  their  contents  may 
be  alkaline,  wliile  the  surrounding  perspiration  is  acid, — or  the 
;  reaction  of  both  may  be  the  same :  none  of  these  conditions  are 
I  peculiar  to  the  disease,  ffidema  sometimes  occurs,  particularly 
i  if  the  case  be  protracted,  about  the  ankles  ;  and  may  also  appear 
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in  the  integuments  of  the  cardiac  region.  The  integuments  of 
the  head,  face,  and  neck,  may  become  markedly  livid  with 
swelling  of  the  subcutaneous  veins,  (c)  The  joints  are  not 
affected  as  a  consequence  of  pericarditis, — they  are  frequently 
rheumatic,  of  course,  as  the  majority  of  cases  of  pericarditis  are 
of  rheumatic  prigin.  The  limbs  generally  are  the  seat  of  febrile 
pains,  (d)  There  is  nothing  special  in  the  state  of  the  tongue. 
Spasmodic  dysphagia  sometimes  occurs.  Tenderness  of  the 
epigastrium,  with  nausea  and  vomiting  of  food,  or  of  bile  even 
(the  stomach  being  perfectly  sound,*)  sometimes  constitute. very 
prominent  symptoms.  The  liver  grows  engorged ;  I  have  never 
seen  jaundice,  (e)  Dry,  u-ritable,  abrupt,  jerking,  spasmodic  cough, 
with  variable  dyspnoea,  and  coolness  of  the  expired  air  towards 
the  close,  are  the  chief  pulmonary  symptoms ;  that  exaggerated 
respiration  results  from  pericarditis  per  se,  I  more  than  doubt.- 
The  voice  is  sometimes  much  weakened, — an  effort  required  to 
produce  feeble  tones :  f  this,  symptom  seems  mainly  connected 
with .  copiousness  of  effusion.  (/)  The  pulse  is  commonly 
frequent  out  of  proportion  with  respiration,  unless  there  be 
some  pulmonary  complication.  I  have,  however,  known  in 
rheumatic  pericarditis,  with  chorea,  a  ratio  of  136 :  64  or 
2'12  : 1,  the  lungs  being  free  from  inflammation.^  At  first  full 
and  hard,  and  sometimes  less  frequent  than  natural,  afterwards 
weak  and  feeble,  the  pulse  grows  irregular,  both  in  force  and 
rhythm,  in  about  one-third  of  cases, — or  such  irregularity  may 
exist  from  the  first,  and  before  fluid  is  present  to  account  physi- 
cally for  the  circumstance, — or  irregular  and  uncountable  from 
frequency  one  day,  it  may  be  infrequent  and  perfectly  regular 
on  a  subsequent  one,  the  disease  meanwhile  advancing. §  The 
frequency  of  the  pulse  is  subject  to  more  sudden  variations,  from 

•  G.  Perry,  U.  C.  H.,  Females,  vol.  i.,  p.  82.  184G. 
+  Bartlctt,  U.  0.  H.,  Males,  loc.  cit. 
X  Lcason,  U,  C.  H.,  Females,  totat.  9,  vol.  viii.,  p.  G9. 
§  Bartlett,  U.  C.  H.,  Males,  vol.  iv.,  pp.  295  6.    Rliythm  may  be  regular, 
while  force  is  irregular. 


SYMPTOMS, 


595 


i  the -influence  of  emot^nal  .  excitement  and  effort,  than,  in  any 
I  other  disease  perhaps  :  thus  I  have  known  p.  very  gentle  move- 
!  ment  of  the  trunk  raise  the  pulse  from  80  or  90  to  130  or  140. 
■  The  blood  is  hyperinotic.  (/i)  The  urine  is  febrile,  or  possesses 
i  the  characters  of  the  diathetic  disease,  with  which  the  periear- 
(  ditis  is  associated,  (k)  Cephalalgia,  though  present,  rarely  excites 
I  epontaneous  complaint,  and  {ill  serious  head  symptoms  may  be 
I  jiotally  absent  from  first  to  last,  But,  on  the  other  hand, 
(  delirium,  apoplectiform  stupor  with  imperfect  hemiplegia  and  a 
I  quasi-maniacal  state*  or  actual  mania  of  violent  character,  some- 
l  times  occur.  So,  too,  serious  symptoms  of  spinal  character 
( occasionally  appear :  as  cramps,  slight  convulsions,  epileptiform, 
i  hysteriform,  trisraal  and  tetanic  seizures,  and  chorea  in  all 
I  degrees  of  severity.  ;  .  : 

1192.  These  cerebro-spinal  symptoms  are  sometimes  in  all 
1  likelihood  produced  rather  by  the  altered  state  of  blood 
c coexistent  with  the  pericarditis  t)ian  by  the  local  conditions  of 
I  this  inflammation  in  itself:  in  the  pericarditis  of  Bright's 
t  disease  uraemia  is  probably  their  immediate  cause.  In  the 
rrheumatic  variety  these  symptoms  may  be  of  reflex  mechanism 
f  from  irritation  of  the  phrenic  nerves, — a  yiew,  though  deficient 
iih  proof,  certainly  more  tenable,  than  that  ascribing  them 
ito  cerebro-spinal  meningitis.  When  this  latter  condition  actually 
eexists,  no  one  of  the  symptoms  just  enumerated  may  occur.f 
SSince  I  first  noticed  dysphagia  as  a  symptom  of  pericarditis  in 
t  the  former  edition  of  this  work,  I  have  seen  two  additional 
•striking  examples  of  it :  J  in  one  of  the  patients,  an  adult,  wildr 
mess  of  manner,  tremors,  paroxysmal  orthopnoea  and  faintness 
land  subsultus  tendinum  coexisted ;  in  the  other,  a  child,  violent 
ibilateral  choreal  movements.  Both  cases  confirm  the  opinion 
fiformerly  expressed  that  the  symptom  is  of  spasmodic  chai-acter. 

*  Campion,  U.  C.  H.,  Females,  loc.  cit. 

t  Gash,  U.  0.  H.,  Males,  vol.  x.,  pp.  178—182. 

J  Campion,  U.  C.  H.,  Females,  vol.  vii.,  p.  260 ;  and  Miss  B  ,  seen 

•  with  Dr.  Neil  Amott. 
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1193.  Cowm.— -Pericarditis  may  run  a  uniform  course,  with 
periods  of  increase,  status  and  decline ;  or  undergo  suspension 
as  regards  subjective  and  many  objective  symptoms.  Relapse 
is  not  common ;  whereas,  as  far  as  I  have  seen,  recurrence  is 
more  common  than  with  any  other  inflammation  of  serious 
character. 

Pericarditis  may  run  a  latent,  or  an  obvious  course,— the 
former  more  commonly  in  the  diathesis  of  Bright's  disease, 
than  under  other  circumstances.  Latency  of  course  may  occur 
under  all  anatomical  conditions  of  the  disease, — and  seems 
plainly  connected  with  the  special  nervous  susceptibility  of  the 
individual,  rather  than  with  the  amount  of  local  mischief. 
.  1194.  Terminations. — When  pericarditis  terminates  clinically 
by  recovery,  there  is  reason  to  believe,  as  acutely  shown 
by  the  late  Dr.  Taylor,  that,  anatomically,  actual  resolution 
sometimes  takes  place ;  more  usually  absorption  of  fluid,  with 
plastic  adhesions,  ensues, — or,  without  such  adhesion,  where  one 
surface  only  has  thi'own  out  lymph. 

Or  the.  acute  passes  into  the  chronic  disease,  with  adhesion 
and  agglutination, — and,  more  or  less  constant  tendency  to 
irritative  congestion. 

Or  death  occurs.  Commonly  syncopal,  death  may  be  gradually 
effected  either  by  the  mechanical  interference  of  tiie  fluid  with 
the  heart's  action,  or  perhaps  by  that  of  efl"used  lymph.  It 
seems  wonderful  what  an  amount  of  fluid  can  be  borne  with 
impunity  by  the  heart.  Pifty  to  sixty  ounces  do  not  necessarily 
stop  its  contractions.  But  this  obviously  depends  on  the 
slowness  of  its  accumulation  and  extensibility  of  the  pericardium: 
a  few  ounces  of  blood  suddenly  poured  out  will,  we  know, 
mechanically  destroy  life  in  an  instant.  Contraction  of  efl'used 
lymph  inay  so  twist  and  distort  the  heart,  that  mechanical 
suspension  of  projection  of  the  blood,  through  the  orifices, 
becomes  well  conceivable.*    Or  death  may  suddenly  take  place 

•  Campion,  U.  C.  H.,  FomalcB,  vol.  vi.,  pp.  40,  41. 


DURATION — DIAGNOSIS. 


597 


irom  raising  the  head,  or  otherwise  moving  abruptly,— possibly 
from  a  sort  of  cardiac  paralysis.  Lastly,  the  fatal  issue  may  be 
traceable  to  cerebro-spiual  disturbance, 

1195.  Duration. — In  fatal  cases  death  may  occur  within 
thirty-six  hours :  Andral  records  a  case  fatal  in  twenty-seven 
from  the  first  supervention  of  pain ;  Mirabeau  was  cut  off  by 
pericaditis  so  rapidly,  that  the  reports  of  his  having  been 
poisoned  readily  gained  credence.  In  instances  of  recovery  dis- 
appearance of  subjective,  and  of  most  of  the  objective,  symptoms 
takes  place  in  from  twelve  to  twenty  days  ;  but  physical  signs 
may  hold  on  for  weeks,  nay  for  months,  especially  slight  dulness, 
and  clicking  friction-sound,  above  the  heart's  base. 

]]%.  Diagnosis. — The  diagnosis  of  pericarditis  can  only  be 
made  with  security  by  the  physical  signs.  For,  first,  so  abso- 
lutely latent  from  first  to  last  may  the  disease  prove,  that  I 
have  known  patients  with  several  ounces  of  fluid  and  exudation- 
matter  in  the  pericardium,  grow  irritated,  when  inquiries  were 
made  about  symptoms  connected  with  the  heart ;  secondly,  there 
may  be  a  total  want  of  harmony  between  the  violence  of  the  symp- 
toms of  which  the  patient  is  actually  conscious  and  the  amount 
of  disease;  or,  thirdly,. the  symptoms  of  other  affections  may 
be  simulated. 

1197.  Before  the  occurrence  of  friction-sound  there  is  no 
certainty  in  the  diagnosis.  But  if  there  coexist  with  sudden 
excitement  of  the  heart,  and  absence  of  endocirdial  murmur, 
prascordial  distress  and  tenderness  under  pressure,  while  the 
pulse  is  frequent  (I  have  not  been  able  to  confirm  Dr,  Graves's 
observation  as  to  its  infrequency),  and  the  respiration  non- 
iccelerated,  the  probabilities  pronounce  for  pericarditis. 

1198.  The  essential  signs  of  pericarditis  are  friction-sound, 
special  precordial  dulness,  and  twisting  upwards  of  the  heart's 
ipex.  Friction-sound,  when  thoroughly  developed  with  the. 
•haracters  assigned  it  elsewhere  [458-470],  is  next  to  patho- 
gnomonic :  the  possible  fallacy  from  pleural  friction  of  cardiac 
liythm  [473]  must  not,  however,  be  forgotten.  Mediastinal 
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pseuflo-rhonclms,  which  may  coexist  with  pericardial  friction  too  ! 
(case  of  Eamo  Saraee),  and  the  squashy  rhonchoid  sound,  • 
sometimes  produced  by-  pressure  of  the  stethoscope  over  the 
heart,  when  the  integuments  are  oedematous,  are  other  possible  ', 
sources  of  difficulty.    The  rules  already  laid  down  [474]  will 
commonly  distinguish  pericardial   friction   from  endocardial 
murmur :  since  that  paragraph  was  printed,  I  have,  however, 
found  that  even  mitral  murmur  may  be  intensified  by  pressure 
with  the  stethoscope.*    On  the  other  hand,  pericardial  friction 
may  really  be  heard,  and  mistaken  for  other  things.    The  , 
clicking  variety  differs,  however,  from  valvular  clicks  in  its  non- 
synchronism  with  either  heart-sound,  and  in  its  non-transmission 
along  the  aorta.    Again,  exudation  may  be  present,  and  yet  no 
friction-sound  evolved,- — either  because  the  posterior  aspect  of  the 
heart  only  is  affected, — or  because  one  lamina  of  the  membrane 
only  is  coated  with  lymph, — or  because  recent  agglutination  has 
occurred, — or  because  old  agglutination  prevents  attrition, — 
or  because  serum  or  pus  has  been  copiously  poured  out. 
■  As  concerns  percussion-results,  if  the  peculiar  pyramidal 
dulness  [381]  be  developed  under  the  eye  of  the  physician,  and 
have  succeeded  to  friction-sound,  there  is  no  possible  source  of 
fallacy.   But  if  it  have  not  been  preceded  by  friction,  the  dulness 
may  be  from  hydropericardium  simply;  and  if  the  pyramidal 
form  have  not  been  produced  under  observation,  there  are  certain 
sources  of  fallacy  of  a  serious  character  ■  already  mentioned 
[381].    Thus  a  weak  fatty  heart,  with  quasi-undulatory  impulse 
and  feeble  sounds,  intermittent  pulse,  and  febrile  action,  ™*yif|Ml|t, 
exist,  where  the  form  of  the  heart's  dulness  is  rendered  trian-> 
gular  by  the  chance  presence  of  old  exudation-matter  about  l|. 
the  great  vessels,  a  tumour,  a  small  solid  quiescent  aneurismal  If. 
sac, — or  even  of  an  excess  of  natural  mediastinal  fat.    How  is  . 
the  distinction  of  the  cases  to  be  established  ?    Probably,  in  the 

*  Becrc,  U.  C.  H.,  Females,  vol.  x.,  p.  99;  Craddock,  U.  C.  H.,  Male*, 
vol.  .\-.,  p.  83.  .  . 
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wliole  range  of  tlioracic  diagnosis,  there  does  not  exist  a  more 
difficult  problem.  Thus,  an  adult  labouring  obviously  under 
acute  disease,  unable  to  give  any  trustworthy  account  of  himself, 
had  all  the  physical  heart-signs  mentioned,  and  in  addition 
orthopucea  and  jactitation,  while,  on  his  admission  to  the 
hospital,  no  ordinary  signs  of  pneumonia  or  other  thoracic 
inflammation  existed  to  account  for  the  acute  aspect  of  the 
disease.  I  was  strongly  disposed  to  regard  this  as  a  case  of 
latent  pericarditis  with  effrision,  accompanying  valvular  disease, 
of  which  the  signs  were  obvious ;  but  the  impossibility  of 
discovering  a  shadow  of  friction-sound,  though  the  posture  was 
varied,  the  non-elevation  of  the  heart's  apex,  and  the  fact  that 
above  the  third  rib  the  dulness  was  not  so  absolute  as  below  it, 
led  me  to  reject  the  idea.  On  post-mortem  examination  (the 
signs  of  pneumonia  had  meanwhile  made  their  appearance, — on 
admission,  indeed,  the  pulse-respiration  ratio  was  3"7  :  1,  and 
in  twenty-four  hours  had  become  3  ;  1),  the  pericardial  sac  was 
found  free  from  fluid ;  but  above  the  base  of  the  heart  lay  a 
lump  of  fat,*  the  simple  source  of  all  the  difficulty.  Arid  it  is 
quite  conceivable  this  difficulty  might  be  increased; — for  a  patch 
of  old  exudation-matter  near  the  apex  might  give  friction-sound, 
while  all  the  other  conditions  were  essentially  the  same  as  in 
the  case  just  referred  to.f  '  • 

1199.  Mediastinal  tumor  of  some  size,  if  it  encroach  on  the 
cardiac  region,  may  simulate  pericardial  effusion  :  the  history  of 
the  case ;  the  presence  of  centripetal  pressure-signs,  which  are 
never  caused  by  fluid  iu  the  pericardium  ;  and  the  outline  of  the 
dulness,  which  can  scarcely  by  an  unlucky  chance  imitate  precisely 
that  of  pericardial  dulness,  (a  tumor  grows  in  spite  of  gravity, 
fluid  obeys  this,)  will  distinguish  the  former  from  the  latter. 

1200.  Here  is  another  puzzling  combination :  a  female  may 
have  fever,  dry  red  tongue,  extreme  epigastric,  and  no  prse- 

*  Beckett,  U.  C.  II.,  Mules,  vol.  v.,  p.  229. 

t  J.  Morris,  U.  C.  II.,  Males,  vol,  vii.,  pp.  154—162. 
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cordial,  tenderness,  bilious  vomiting  and  diarrhoea,  and  perfectly 
regular  pulse, — present  not  a  single  symptom  connected  with 
the  heart,  and  be  free  from  Bright's  disease  or  acute  affection  of 
the  joints.  How  is  this  state  of  things,  really  dependent  on 
pericarditis  with  effusion,  to  be  distinguished  from  acute 
gastritis  ?  The  physical  signs  say  nothing :  friction-sound  is 
gone,  when  the  patient  is  first  seen,  and  a  huge  stratum  of  sub- 
cutaneous fat  and  a  massive  mamma  may  deprive  us  of  the 
evidence  derivable  from  percussion.* 

1201.  In  the  diagnosis  of  a  difficult  case,  the  functional  and 
general  symptoms  should  not  be  forgotten, — but  clinical 
experience  compels  us  to  admit  that  they  are  sometimes  utterly 
fallacious  aids.  Hope  wrote  the  singular  proposition,  that  "  the 
variability  of  the  symptoms  is  calculated  rather  to  enlighten  than 
perplex  the  practitioner," — his  belief  being  that  the  symptoms 
of  lymph-deposit  were  slight,  of  effusion  serious.  The  value  of 
this  dogma  appears  from  a  single  case,  the  fourth  in  Andral's 
Collection,  where  death  occurred  from  plastic  pericarditis  in 
twenty-seven  hoiu's,  without  a  drop  of  fluid  having  formed  in 
the  sac ;  while  per  contra  the  disease  may  be  latent  with  exten- 
sive hydro-pericai'ditis. 

1302.  Mortality  and  Prognosis. — There  are  no  existing 
documents  from  which  the  absolute  mortality,  or  the  ratio  of 
deaths  to  seizures,  may  be  safely  calculated  on  a  large  scale. 

1203.  The  immediate  prognosis  is  in  the  majority  of  cases  not 
unfavourable.  M.  Louis  long  since  estimated  the  deaths  at  one 
in  six  of  those  attacked. f  But  the  result  is  greatly  under  the 
influence  of  the  existmg  diathesis.  I  do  not  remember  to  have 
seen  rheumatic  pericarditis  fatal,  in  a  previously  healthy  person, 
except  in  some  seven  or  eight  instances;  whereas  a  large 
proportion  of  cases  of  pericarditis,  arising  in  Bright's  disease, 

*  All  these  facta  were  illustrated  by  the  case  of  E.  Perry,  U.  C.  H.,  Females, 
vol.  i.,  p.  82. 

t  Mdmoircs  Anat.  Path.,  p.  291,  1S26. 
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end  fatally.  Dr.  Taylor  found  in  seventeen  cases  of  recovery 
the  mean  age  =  19'7  years  j  in  twenty-one  cases  of  deatli  =  35'5 
years  but  renal  disease  would  be  more  likely  to  exist  in  the 
series  of  more  advanced  age  than  in  the  other, — age  alone 
cannot,  therefore,  be  charged  with  the  difference  in  mortality. 
The  whole  class  of  reflex  phenomena  are  of  excessively  bad 
augury :  when  highly  marked  choreal  symptoms  have  occurred 
in  childhood,  I  have  never  known  recovery  ensue.  Dysphagia 
at  any  age  is  of  very  fatal  significance. 

■  1204.  In  regard  of  remote  prognosis :  if  mere  adhesions  or 
even  agglutination  exist,  the  health  does  not  necessarily  suffer; 
:  if  hypertrophy,  simple  or  dilated,  or  atrophy,  supervene,  symp- 
1  toms  of  course  arise.  M.  Beau  found  in  forty-eight  cases  of 
I  agglutinated  pericardium  forty  examples  of  dilated  hypertrophy, 
!  but  the  relative  dates  of  the  two  conditions  cannot  always  be 
t  established  from  his  facts.  I  have  seen  no  reason  to  accept  the 
I  doctrine  that  old  pericarditis  in  itself  kills :  coexistent  endo- 
K  carditis  with  its  valvular  sequelae  is  the  real  destroyer  in  chronic 
\  fatal  cases. 

1205.  Treatment. — The  treatment  of  pericarditis  will  in  some 
iwise  be  modified  by  the  diathetic  state  it  accompanies.  If  it 
I  appears  in  the  course  of  rlieumatism,  either  after,  along  with,  or 
I  before  the  articular  affections,  possibly  the  intensity  of  the  inflam- 
mation might  be  lessened  by  artificially  irritating  the  joints. 

"o  grant  this,  obviously  does  not  require  one  to  have  any  faith 
the  exploded  doctrine  of  metastasis ;  but  the  pi'aciice  has 
'sappeared,  perhaps  unmeritedly,  since  the  tlieoi-y  has  been 
anished  from  the  schools. 

1206.  Bloodletting  takes  rank  among  the  foremost  remedies 
in  pericarditis  ;  but  in  judging  of  its  utility  in  any  particular 
case,  the  causes  of  the  inflammation  must  be  borne  in  mind  : 
rheumatic  pericarditis  in  the  great  majority  of  cases  terminates 
favourably,  no  matter  what  the  precise  mode  of  scientific 
treatment  adopted ;  pericarditis  of  renal  origin  almost  as 
invariably  proves  fatal.    Bleeding  from  the  arm  is  attended 
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with  a  certain  amount  of  risk  of  syncope  ;  it  does  not  prevent 
other  inflammations  coming  on,  be  it  ever  so  free ;  very  copious 
depletion  in  certain  constitutions  excites  the  heart  greatly,  and 
in  some  respects  makes  matters  worse ;  and  the  most  severe 
rheumatic  pericarditis  may  go  calmly  on  to  recovery,  though 
moderate  cupping  over  the  prajcordial  region  has  been  substituted 
for  venesection.  Whether  bleeding  at  the  outset  may  ever 
arrest  the  disease  at  once,  I  do  not  believe  to  be  scientifically 
ascertained  :  it  may  lessen  pain  and  distress  without  a  jot 
abating  the  activity  of  the  exudation-process.  That  the 
curative  importance  of  copious  bloodletting  has  been  exagge- 
rated, while  its  special  dangers  were  ignored,  by  Dr.  Hope  and 
others,  no  reasonable  doubt  can  at  the  present  day  be  enter- 
tained. In  the  fulness  of  his  enthusiasm,  Dr.  Hope  wrote,  "  the 
loss  of  a  few  hours  at  first  may  be  irretrievable,  and  hence 
hesitation  and  indecision  may  seal  the  fate  of  the  patient. 
Venesection  to  the  verge  of  syncope,  followed  by  twenty-five  to 
forty  leeches,"  he  holds  to  be  essential  in  severe  recent  cases ; 
and  "  unless  the  pain  be  completely  subdued  by  these  measures, 
the  leeching,  and  in  some  cases  the  general  bleeding  also,  may 
be  repeated  two,  three,  or  more  times."  What  then  is  to  be 
said  of  a  case,  which  I  have  elsewhere  published,  where  violent 
acute  rheumatism  coexisted  with  pericarditis,  endocarditis, 
double  pneumonia  and  pleuritic  efifusion,  and  probably  aortitis, 
and  yet,  twenty-two  ounces  only  of  blood  having  been  taken 
by  cupping  from  the  cardiac  region,  convalescence  was  esta- 
blished by  the  twenty-first  day  ?  *  I  never  draw  blood  largely 
from  the  arm  in  rheumatic  pericarditis  ;  and,  as  I  formerly  said, 
"  the  reasons  why  I  abstain  from  the  practice  are  not  that  I 
fear  people  profusely  bled  shall  '  forthwith  go  raving  mad,' 
(as  they  have  done,  nevertheless,  but  in  rare  instances) ;  nor 
that  I  fear  endocarditis  shall  forthwith  be  generated, — an  effect 
which  the  practice  has  never  been  proved  to  entail.  My 
reasons  are,  first,  that  none  of  the  advocates  of  such  venesection 

*  Clinical  Lectures,  case  of  CratUock,  Litncet,  Feb.  1849. 
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have  ever  shown  that  the  mortality,  duration,  or  suffering,  of 
the  disease,  are  less  iu  a  series  of  cases  thus  treated,  than  in 
a  series  of  cases  treated  by  gentler  means — by  colchicum, 
alkalies,  and  mercury,  for  instance.  And  secondly,  that  while, 
l)y  prodigal  bleeding,  a  loss  of  vital  fluid  is  inflicted,  which  it 
may  take  the  nutritive  system  months,  or  even  years  in 
individuals  of  certain  constitutions,  to  repair,  all  that  loss  may 
be  saved  without  demonstrated  risk  of  any  kind." 

On  the  other  hand,  that  moderate  venesection  shortens  the 
duration  of  pericarditis,  and  does  so  more  effectually  the  earlier  it 
is  performed,  has  been  clearly  shown  by  Dr.  Taylor  in  his  logical 
papers  on  the  treatment  of  the  disease.  The  quantity  of  blood  to 
be  drawn  must  be  regulated  by  the  severity  of  the  symptoms  : 
from  an  adult  of  medium  strength  (it  is  to  be  remembered  that 
loss  of  blood  is  worse  borne  in  renal  than  in  rheumatic 
pericarditis)  some  twelve  to  sixteen  ounces  may  be  taken  from 
a  vein  in  the  arm,  the  head  being  kept  low,  especially  if  there 
be  much  fluid  in  the  sac.  This  depletion  may  be  followed,  if 
well  supported,  by  the  abstraction  of  some  six  or  eight  ounces 
more  by  cupping  or  leeching  over  the  heart.  In  cases  of  slight 
severity,  local  bleeding  may  be  most  confidently  trusted  to 
alone. 

I  have  known  moderate  bloodletting  at  once  improve  the 
tone  of  the  fii-st  sound,  probably  by  exciting  absorption  of  fluid 
in  the  sac,  and  facilitating  cardiac  action. 

1207.  The  accurate  evidence  before  the  profession  concerning 
the  influence  of  mercury,  though  it  leads  us  to  question  the 
extreme  power  of  the  mineral,  nevertheless  shows  that  its 
administration  is  not  to  be  neglected.  It  stands  obviously 
second  to  bloodletting, — and  appears  to  carry  out,  as  it  were, 
the  good  effects  produced  by  this.  Salivation  is  with  difficulty 
induced,  as  is  well  known ;  although  no  positive  proof  exists 
that  the  utility  of  the  mineral  is  measurable  in  this  disease  by 
the  rapidity  of  ptyalism,  still,  in  obedience  to  general  conviction, 
it  is  well  to  ensure  this  result  as  speedily  as  possible ;  and  this 
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may  best  be  done  by  the  plan  recommended  in  a  previous 
paragrapb  [691].  Ptyalism  being  effected,  the  disease  is  not 
necessarily  arrested  ;  Dr.  Taylor  refers  to  three  cases  in  which 
increase  of  signs  and  symptoms  distinctly  followed.* 
■  1208.  On  the  principle  of  regiarding  the  disease  through  its 
diathesis,  colchicum  and  alkalies  are  advisable,  where  the 
pericarditis  is  rheumatic ;  I  do  not  think  colchicum  should  ever 
be  omitted  in  a  case  of  the  kind,  and  it  may  be  given  in  the 
form  of  draught  along  with  the  mercurial  pUl.  Opium  becomes 
a  necessary  remedy  in  full  doses,  should  agitation  and  dis- 
quietude be  at  all  marked ;  morphia  may  be  used  endermically,  if 
it  has  been  found'  advisable  to  apply  a  blister  to  the  praecordial 
region.  The  application  of  a  blister  there  is,  however,  objec- 
tionable from  its  interfering  with  the  examination  of  the  cardiac 
region,  and  hence  preventing  a  precise  knowledge  of  the  state  of 
the  disease ;  blisters  should  rather  be  applied  behind,  than 
actually  on,  the  praecordial  region.  Digitalis,  aconite,  and 
hydrocyanic  acid  are  dangerous  agents,,  from  the  chance  of  their 
increasing  tendency  to  syncope.  Purgatives,  diuretics,  and 
diaphoretics  are  advisable  as  aids  in  the  treatment. 

1209.  Sinapisms  frequently  repeated  are  of  great  service  in 
relieving  pain  and  distress,  and  are  not  open  to  the  objection 
just  mentioned  in  the  case  of  blisters.  loduretted  frictions, 
coupled  with  mercury  in  very  small  proportion,  seem  to  promote 
absorption  of  exudation-matter,  especially  when  the  more  acute 
state  has  passed  by. 

•  Dr.  Taylor's  evidence,  indeed,  so  far  as  it  goes,  ratlier  bcai-s  against 
mercury  :  he  refers  to  the  frequent  occurrence  of  acute  inflammations  during 
salivation  for  the  cure  of  others.  I  have  known  pericarditis  supcr^•ene  in  a 
woman  while  under  treatment  for  ptyalism,  so  severe,  that  for  some  hours 
after  her  admission  into  hospital  for  tlic  cure  of  that  ptyalism  (Spratt,  U.  C.  H., 
Females,  vol.  iv.,  p.  471)  life  w.is  in  danger  from  semi-asphyxia,  and  trache- 
otomy on  the  point  of  being  performed ;  but  such  cases  must  be  esteemed 
singular  exceptions.  Mercury  is  supposed  to  act  in  inflammations  by  dimi- 
nishing tho  quantity  of  fibrino,  yet  M.  Andral  found  hyperinosis  in  four  ciscs 
of  mercurial  stomatitis  (H^uiatologio,  p.  90). 
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1210.  The  hot-air  or  vapour  bath,  in  the  pericarditis  either 
of  rheumatism  or  Bright's  disease,  is  a  valuable  adjuvant, — both 
have  the  advantage  over  the  warm  bath,  that  they  may  be  taken 
with  the  head  moderately  low. 

1211.  The  regimen  must  be  strictly  antiphlogistic;  and  the 
patient  strictly  cautioned,  in  the  advanced  stages,  against 
abrupt  movements  and  elevation  of  the  head. 

1212.  No  special  treatment  is  requii'ed  for  the  various 
inflammations  sometimes  occurring  secondarily.  But  the  whole 
class  of  reflex  symptoms  call  for  the  suspension  of  depletory 
measures  and  of  mercury;  purgatives,  antispasmodic  and 
sedative  remedies  must  at  once  be  had  recourse  to ;  and  an 
attempt  made  in  rheumatic  cases  to  irritate  the  joints  by 
sinapisms.    K  dysphagia  arise,  the  neck  should  be  blistered. 

OHBONIO  PERIOABDITIS. 

1213.  Under  the  head,  chronic  pericarditis,  may  be  included 
four  states  clinically  very  different :  namely  (a),  that  in  which 
adhesions  or  agglutinations  of  the  pericardium  having  formed, 
a  tendency  to  active  congestion  in  the  pericardium  itself,  and  in 
the  substance  of  those  adhesions,  is  more  or  less  constantly 
present;  (b),  that  in  which  cardiac  hypertrophy  is  conjoined 
with  such  adhesions ;  (c),  that  in  which  cardiac  atrophy  coexists 
with  such  adhesions ;  {d),  and  that  in  which  liquid  effusion 
remains  in  the  sac  without  apparent  inclination  to  increase  or  to 
disappear. 

1214.  (a)  In  the  first  form,  that  of  adhesion,  there  may  be, 
in  the  absence  of  irritation,  a  complete  nullity  of  symptoms,— 
neither  in  cardiac  action  subjectively  considered,  nor  in  the  state 
of  feeling  about  the  heart  generally,  is  there  anything  to  arrest 
attention.    If  there  be  congestive  tendency,  palpitation  is  easily 

■  excited,  the  breath  short,  and  uneasiness  of  various  kinds  readily 
« excited. 

1215.  We  have  seen  what  the  physical  signs  of  adhesions  are 
:  at  the  time  of  formation ;  they  are  easily  established.    But  in 
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a  case,  seen  for  the  first  time,  after  adhesions  have  been  some 
time  formed,  their  positive  diagnosis  is  among  the  most  difficult 
clinical  problems  existing.  The  heart  itself  being  either  quite 
healthy,  or  not  seriously  changed  in  bulk  or  structure,  the  signs 
will  vary,  first,  with  the  closeness  of  the  pericardial  adhesions 
themselves, — and  secondly,  with  the  absence  or  presence  of 
pleui'itic  adhesions  in  front  of  the  heart.  So  essential  is  the 
latter  point,  though  ignored  by  writers  generally  on  the  subject, 
that  it  forms  the  ground  of  a  distinction  of  the  physical  signs  into 
two  classes,  as  foUows : — 


Pericardial  Pkuritic  Adhesions 


A  isent. 

Apex-beat  in  natural  site,  or  re- 
tained above,  in  the  spot  it  was  raised 
to  during  the  acute  stages. 

Apex-beat  not  notably  lowered  by 
inspiration. 

Depression  of  prsecordial  region, 
about  fifth  to  seventh  left  cartilages, 
or  superiorly  at  the  base  of  the 
heart.* 

No  dimpling  of  surface  with  cardiac 
action. 

No  undulating  movement  of  heart. 

Respiration-movements  slightly  less 
active  over  heart  than  natural. 

Percussion-dulness  about  large  ves- 
sels above  third  left  cartilage  from 
induration-matter. 

Pericardial  clicking  sounds  about 
roots  of  vessels,  or  common  friction- 
sound  from  loose  adhesions.+ 

Complete  agglutination  may  exist 
without  jogging,  trembling  motion  of 
the  heart. 


Present. 


The  same. 


This  peculiaiity  still  more  marked. 


This  more  marked. 


Epigastrium  at  left  costal  angle  [1 2] 
may  dimple  inwards  with  the  ventri- 
cular systole. 

Undulating  movement  more  or  less 
well  marked. 

Respiration-movements  almost  null 
over  heart. 

This  still  more  marked  from  pleura) 
induration-matter,  and  condens.ition 
of  neighbouring  lung-substance. 

The  s-ime. 


Jogging  trembling  motion  of  the 
heart :  (still,  even  here,  this  is  rare,  if 
the  heart's  bulk  be  natural). 


•  Case  of  Craddock,  Clin.  Lectures,  Lancet,  loc.  cit. 
+  Kennedy,  U.  C.  H.,  Males,  vol.  i.,  p.  67  [470J. 
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It  has  been  said  that  feebleness,  even  to  extinction  of  the 
second  sound,  is  a  sign  of  pericardial  adhesion :  I  doubt  whethei- 
the  two  things,  when  associated,  have  ever  any  direct  connection  ; 
and  I  know  that  complete  agglutination  may  co-exist  with  a 
perfect  second  sound.  ' 

If  new  effusion  occur  in  a  formerly  inflamed  pericardium,  the 
continuance  of  respiration  in  the  praecordial  region  is  a  sign  of 
adhesion,  pericardial  and  adjacent  pleuritic  combined.*  A  past 
pericarditis  does  not  prevent  the  characteristic  signs  of  effusion 
occurring  a  second  or  a  third  time,  provided  there  be  not  com- 
plete agglutination ;  friction-sound,  pyramidal  dulness,  and 
twisting  of  the  heart's  apex  upwards  may  all  be  present  with, 
and  through,  the  new  attack. 

1316.  (b)  In  the  second  form,  where  agglutination  of  the 
serous  surfaces  and  hypertrophy  of  the  heart  co-exist,  each 
condition  modifies  the  signs  of  the  other.  Thus  the  heart's  apex 
may  beat  as  high  as  natural  in  spite  of  the  enlargement ;  if, 
however,  the  hypertrophy  be  very  great,  the  apex  falls,  for  the 
material  of  agglutination  stretches.  An  unusual  tendency  to 
extension  of  percussion-dulness  upwards  is  observed.  Systolic 
dimpling  is  very  marked  ;  the  lower  end  of  the  sternum  and  the 
adjacent  left  cartilages  may  be  drawn  in  at  the  left  costal  angle. 
Jogging,  trembling  action  of  the  heart  may  be  highly  marked. 

1217.  (c)  The  cardiac  atrophy,  distinctive  of  the  third  form, 
comes  of  tight  embrace  by  the  material  of  adhesions ;  especially, 
in  all  probability,  if  the  coronary  arteries  be  accidentally  pressed 
upon.  But  such  atrophy  is  of  rare  occurrence  :  a  fact  I  ascribe 
to  the  rarity  of  thick  strata  of  true  induration-matter  in  chronic 
pericarditis. 

The  signs  of  simple  adhesions  will  be  conjoined  with  those  of 
diminished  size  of  the  heart. 

1218.  Treatment. — The  absorption  of  adhesions  may  be  pro- 
moted by  ioduretted  applications,  by  mercurial  inunction,  and 
by  the  internal  use  of  liquor  potassee  and  iodide  and  bromide 

*  Craddock,  \oi\  cit. 
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of  potassium.  A  course  of  the  Woodhall  or  Kreuznach  waters, 
internally  and  externally,  is  always  worthy  of  trial. 

If  irritative  action  supervene,  local  depletion,  blisters,  caustic 
solution  of  iodine,  with  small  quantities  of  mercury  and  digitahs 
or  aconite  internally,  and  free  purgation,  are  the  chief  remedies. 
Subsequently  the  external  use  of  belladonna  and  aconite  will  be 
found  useful. 

When  dilated  hypertrophy  supervenes,  the  treatment  must 
be  essentially  dii-ected  to  that  affection,  on  the  principles  else- 
where explained.  And,  certainly,  the  chief  evil  to  contend  with 
is  generally  hypertrophy  and  dilatation  of  the  ventricles, 
mainly  the  left:  where  agglutination  exists,  this  mode  of 
enlargement  of  the  heart  almost  invariably  commences  within  a 
short  period.  But  I  confess  that  my  observation  does  not  lead 
me  to  take  the  very  gloomy  view  expressed  by  some  writers  of 
the  ultimate  issue  of  such  cases :  I  have  not,  as  they  appear  to 
have  done,  seen  mere  chronic  adhesive  pericarditis,  with  hyper- 
trophy, prove  rapidly  fatal.  The  question  is,  of  course,  a  very 
different  one  if  there  be  valvular  disease  superadded. 

1319.  {d)  The  symptoms  and  signs  of  fluid  stagnating,  chro- 
nically, in  the  pericardial  sac  are  very  closely  those  of  the  effusion- 
period  of  the  acute  disease. 

1230.  If  these  signs  continue  unchanged  by  ordinary  means 
of  treatment  (hydragogue  purgatives  have  little  effect)  paracen- 
tesis of  the  jiericardium  becomes  justifiable,  as  an  ultima  spes, 
provided  urgent  suffocative  symptoms  exist.  The  patient  is 
certainly  not  placed  in  a  worse  position  by  the  operation,  than 
he  was  before  it ;  the  immediate  relief  is  extreme,  and  a  certain 
very  small  chance  exists  of  at  least  temporary  recovery.  Many 
years  ago  Professor  Romero,  of  Huesca,  published  the  results  of 
eight  cases,  three  without,  five  with,  coexisting  hydrothorax :  in 
two  of  the  former  three  the  operation  was  successful. 

If  paracentesis  be  determined  on  (the  danger  of  wounding  the 
mammary  arteries,  the  larger  pericardial  vessels,  and  the  great 
arterial  trunks  being  borne  constantly  in  mind)  the  integuments 
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should  be  incised  opposite  the  central  part  of  the. heart  in  the 
natural  state  of  things,  that  is,  at  the  upper  angle  of  the  fourth 
left  interspace  [328],  or  a  little  lower  than  this ;  a  trocar  should 
then  be  introduced  cautiously  into  the  distended  sac  perpen- 
dicularly to  the  surface,  the  patient  being  la  the  recumbent 
position  with  the  head  moderately  low. 

The  fluid,  which  escapes  by  jets,  corresponding  to  the  ventri- 
cular systoles,  should  be  evacuated  as  completely  as  possible 
before  the  wound  is  dressed, — a  syringe  may  even  be  employed 
to  ensure  this.  But  the  orifice  of  the  canula,  before  its  removal, 
should  occasionally  be  closed,  lest  too  rapid  abstraction  of  the 
fluid  might  produce  evils  of  its  own  on  the  heart,  accustomed 
as  this  has  been,  for  a  greater  or  less  time,  to  considerable 
pressure.  The  practice  of  Komero,  of  allowing  the  fluid  to 
gravitate  into  the  pleural  sac  first,  and  thence  outwards,  seems 
unworthy  of  imitation.  Some  further  information  on  this 
subject  wiU  be  found  under  the  head,  Hsemopericardium 
[1268]. 
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1221.  Anatomical  Characters. — In  the  membrane  itself,  red- 
ness, florid  in  tint,  distinctly  vascular  to  the  eye  sometimes, 
and  depending  on  injection  of  the  vessels  in  the  deep  elastic 
layer  and  connecting  tissue  of  the  endocardium,  according  to 
Luscka,  may  exist  pretty  generally  in  patches,  or  sometimes 
more  uniformly :  or  the  hue  may  be  pale  dirty  greyish  yellow. 
The  surface,  deprived  of  its  natural  polish,  feels  more  or  less 
rough  :  the  membrane  becomes  opaque,  probably  from  filtration 
of  exudation  through  the  epithelium  ;  grows  thick,  soft,  velvety, 
and  can  be  stripped  or  scraped  otF  in  short  patches  ;  and  some- 
times cracks,  fibrinous  coagula  forming  in  the  resulting  fissures. 
On  the  free  surface,  patches  of  exudation-matter,  at  first  gela- 
tiniform  and  transparent,  subsequently  opalescent,  form  thin 
strata  which  may  be  peeled  off",  or  small  oval  elevations, — the 
latter  either  on  the  general  surface  or  on  that  of  the  valves  or 
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amid  the  tendinous  cords.  Under  the  endocardium  sero-fibrinoii- 
exudation-matter  forms  in  small  quantities. 

1223.  Accidental  characters  are  rupture  of  the  tendinous 
cords,  especially  of  the  mitral  valve,  which  then  curl  up  and  act 
as  the  nuclei  of  fibrine-coagulation ;  Assuring  of  the  semilunar 
valves,  with  deposits  of  exudation  and  of  fibiine  directly  from 
the  blood ;  altered  shape  of  the  valyes,  and  softening  with  rapid 
destruction  of  their  substance. 

1223.  Ulceration,  or  at  least  destructive  softening  of  the 
endocardium,  may  be  followed  by  extension  of  the  process 
beneath  ;  an  opening  has  thus  been  effected  between  the 
auricles.  Pus  sometimes  forms  in  the  muscular  tissue,  imme- 
diately beneath  the  endocardium;  upon  its  free  surface,  in 
fissures ;  and,  it  is  alleged,  in  the  substance  of  fibrinous  coagula, 
— softened  fibrine  has  in  the  latter  position,  in  some  instances 
at  least,  been  taken  for  pus. 

1224.  The  formation  of  large  coagula  within  the  heart  is  fre- 
quent in  severe  cases :  they  bear  all  the  acknowledged  marks  of  pro- 
duction previously  to  death  (their  appearance  can  even  be  physically 
proved  sometimes  during  life),  are  sometimes  the  seat  of  recent 
vascularisation,  and  are  commordy  softened  in  the  central  parts. 

1225.  The  endocardium  of  the  left  side  is  much  more  fre- 
quently inflamed  than  that  of  the  right ;  the  inflammation  may, 
however,  be  limited  to  the  right ;  affect  both  sides ;  or  mere 
fractions  of  one.  The  valvular  apparatus  is  more  commonly 
and  more  strikingly  involved  than  the  general  tract  of  the  mem- 
brane. Endocarditis  of  the  right  side  in  the  foetus  has  been 
suggested  as  a  probable  cause  of  coarctation  of  the  pulmonary 
orifice,  and  hence  of  non-closure  of  the  foramen  ovale. 

1226.  Dr.  John  Taylor  was  the  first  to  show,  as  matter  of 
observation,  that  the  products  of  endocarditis,  washed  away 
with  the  blood,  might  lay  the  ground-work  of  pulnionarv, 
hepatic,  splenic,  and  renal  secondary  inflammations  [85]]. 

1227.  Physical  signs. — In  acute  inflammation  of  the  endo- 
cardium, the  heart's  movement  is  seen  and  felt  to  influence  the 


PHYSICAL  SIGNS. 


611 


surface  more  extensively,  more  forcibly,  and  more  abruptly  than 
natural.  The  cardiac  region  is  not  bulged,  nor  is  the  point  of 
the  apex-beat,  as  in  pericardial  effusion,  raised  upwai-ds  ;  it  may 
be  carried  a  little  downwards  and  outwards  even.  There  is  no 
undulatory  movement,  and  no  tactile  thrill :  Hope  says  he  has 
observed  the  thrill  of  mitral  regurgitation,  but  he  gives  no  proof 
lliat  the  regurgitation  was  purely  recent ;  I  have  not  succeeded 
in  finding  thrUl,  when  any  certainty  existed  of  the  absence  of 
old-standing  mitral  disease.  The  arese  of  the  heart's  dulness, 
both  superficial  and  deep-seated,  undergo  increase;  the  former 
because  greater  energy  of  action  brings  the  heart  more  uniformly 
forwards,  the  latter  because  the  walls  of  the  organ  are  turgid, 
and  its  cavities  more  or  less  clogged  with  blood.  The  area  of 
dulness  is  never  seriously  increased,  unless  there  be  considerable 
distension -of  the  heart  by  accumulated  blood.  ' 

1228.  Auscultation  discovers  a  murmur  or  murmurs,  blowing 
in  quality,  soft  and  low-pitched.  The  murmurs  purely  acute 
endocarditis  may,  as  far  as  I  have  observed,  be  thus  arranged  in 
order  of  frequency  : — aortic  obstructive  ;  mitral  regurgitant : 
aortic  regurgitant ;  aortic  obstructive  and  mitral  regurgitant 
together ;  aortic  obstructive  and  regurgitant  together.  Pulmo- 
nary systolic  and  diastolic  murmurs  are  infinitely  rare.  I  have 
never  observed  acute  obstructive  mitral  murmur,  nor  acute 
regurgitant  tricuspid  murmur;  the  latter,  especially,  I  believe 
to  be  at  the  least  very  rare, — a  circumstance  in  accordance  with 
the  fact  that  most  chronic  tricuspid  regurgitant  murmurs  are 
produced  by  simple  incapacity  of  the  valve  to  fill  the  widened 
orifice,  without  actual  disease  of  its  own  tissue. ' 

1229.  The  site  and  rhythm  of  acute  endocarditic  murmurs,  it 
is  supposed,  may  change  during  the  com'se  of  an  attack; — 
iyraph,  it  is  presumed,  may  be  absorbed,  or  washed  away  and 
deposited  elsewhere,  and  a  different  species  of  murmur  conse- 
quently developed.  I  have  not  observed  this ;  but  I  have 
known  systolic  aortic  followed  by  diastolic  aortic  murmur, 
apparently  from  an  increase  of  lymph. 
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1230.  The  murmurs  of  acute  endocarditis  are  produced  by 
roughness  on  the  surfaces ;  by  intertwined  lymph,  or  mere  iibrine, 
interfering  with  the  play  of  the  chordae  tendineae ;  or,  probably, 
by  non-closui-e  of  orifices  through  irregular  action  of  the  papillary 
muscles. 

1331.  Such  heart-sounds  as  are  not  replaced  by  murmurs, 
present  no  constant  character.  Eeduplication  of  the  second  at 
the  base  is  common.  Probably,  at  the  outset,  they  are  both 
intensified  ;  and  murmurish  prolongation  of  the  first  sound 
before  it  actually  becomes  a  murmur,  is  sometimes  noticeable 
both  at  the  base  and  apex. 

1232.  In  cases  where  the  circulation  through  the  heart's 
cavities  is  obstructed  seriously,  either  from  accumulation  of 
lymph  and  fibrinous  coagula,  or  fi-om  rupture  of  a  valve  or 
chorda  tendinea,  the  impulse  becomes  irregular  in  force  and 
rhythm, — at  first  violent,  subsequently  feeble  ;  the  lieart's 
dulness  notably  extends,  especially  to  the  right  of  the  sternum ; 
the  sounds  or  pre-existing  murmurs  are  enfeebled,  or  new- 
murmurs  may  be  generated.  The  suddenness  of  occurrence 
of  these  signs  points  to  their  source. 

1233.  The  local  symptoms  of  endocarditis  are  not  very  marked. 
Pain  is  rare,  discomfort  and  uneasiness  at  the  heart  common ; 
more  or  less  palpitation  exists  ;  tenderness  of  the  prsecordial 
interspaces  is  at  the  least  unusual,  unless  there  be  co-existent 
pericarditis. 

1234.  The  general  symptoms  vary  with  (a)  the  free,  or  {b) 
obstructed  state  of  the  circulation  through  the  heart. 

1235.  («)  In  the  first  class  of  cases  the  decumbency  is  gene- 
rally dorsal,  the  attitude  quiet ;  but  jactitation  of  the  arms  occurs 
in  some  instances.  The  skin  of  febrile  heat,  the  integuments 
unchanged  in  colour ;  the  joints  rheumatic,  or  uniiff"ected ;  no 
special  sensation  of  dyspnoea  is  complained  of ;  the  respiration 
holds  its  natural  ratio  to  the  pulse,  so  long  as  the  orifices  are 
not  seriously  obstracted,  and  no  secondary  pneumonia  has 
occurred  ;  sometimes  a  little  dry  cough  exists  witliout  bronchial 
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t  or  other  rhonchi ;  the  pulse  is  not  remarkably  accelerated, 
ifanging  between  80  and  120, — Dr.  Taylor's  statement  that  it 
1  loses  in  frequency  at  the  outset  of  endocarditis,  I  have  not  bad 
{ an  opportunity  of  confirming.  The  blood  is  hyperinotic  in  the 
i  sthenic  disease ;  if  the  inflammation  be  the  effect  of  phlebitis, 
ipyohoemia,  &c.,  the  clot  is  soft,  but  little  or  at  aU  buffed  :  endo- 
( carditis  may  also,  in  all  probability,  secondarily,  cause  the  latter 
( condition  of  the  blood  by  the  circulation  of  its  own  inflamma- 
t  tion-products.  The  urine  is  simply  febrile.  Cephalalgia  exists 
(Commonly  more  or  less, — slight  wandering  may  occur  at  night, 
Ibut  otherwise  the  head  remains  free.  I  once  saw  acute  mania 
(Occur  during  the  convalescence  of  endocarditis,  of  rheumatic 
origin,  aud  unaccompanied  with  pericarditis.*  Choreal  symp^ 
toms  are  not  induced,  if  the  disease  remain  simple. 

1236.  (5.)  In  the  obstructive  class  of  cases,  the  action  of  the 
heart,  suddenly  at  the  moment  of  obstruction,  becomes  exces- 
sively frequent,  uneven,  and  irregular ;  the  pulse  small,  weak, 
irregular  in  force  and  rhythm,  mounts  to  130, 140,  160,  or  even 
imore.    Semi-syncope,  pallor,  coldness  of  surface,  anxiety,  aud 
Jactitation,  inclination  to  orthopncea  (which  the  patient  resists 

from  its  increasing  faintness),  with,  eventually,  the  symptoms  of 
complete  pulmonary  obstruction,  lividity  of  surface,  turgescence 
of  the  face,  prominence  of  the  eyeballs,  pufSuess  of  the  ankles, 
supervene, — the  brain  suffers  also  congestively,  as  exhibited  by 
fitful  snatches  of  sleep,  convulsions,  delirium,  and  somnolence, 
lapsing  into  fatal  coma.  I  have  seen  these  symptoms  in  a 
minor  degree,  and  passingly,  in  certain  cases  of  endocarditis, 
which  terminated  favourably, — in  all  probability,  in  those 
instances,  small  concretions  had  formed,  and  subsequently 
undergone  disintegration  and  solution.  The  symptoms  of 
rupture  of  a  chorda  tendinea  during  the  acute  disease,  are 
extremely  similar  ;  the  effects  on  the  cardiac  circulation  must, 
indeed,  be  closely  analogous. 

1237.  The  blood,  in  certain  cases  of  endocarditis,  receiving 

*  Cooper,  U.  C.  II.,  Make,  vol.  i.,  p.  129. 


GU 


ACUTE  ENDOCARDITIS. 


the  products  of  the  iuflammation,  undergoes  alteration  of  com- 
position. Eigors,  heat  of  skin,  and  profuse  perspiration  recur- 
ring ii'regularly,  dull,  earthy,  yellow  discoloration  of  tlie  skin, 
but  not  of  the  conjunctiva3,  diarrhcca,  more  or  less  bilious, 
pinched,  anxious  countenance,  intense  prostration,  and  mutter- 
ing deliiium,  subsequently  cool  clammy  skin,  and  blueness  of 
the  finger-ends,  announce  this  occurrence ;  and  are  followed  by, 
or  associated  with,  the  evidences  of  secondary  nodular  pneu- 
monia or  hepatitis. 

1338.  Prognosis. — The  terminations  of  acute  endocarditis  are 
— (1.)  Very  serious  valvular  disease,  followed  by  implication  of 
the  heart's  substance,  and  all  their  combined  consequences : 
the  ensuing  affections  of  the  heart  are,  in  their  order  of 
frequency,  eccentric  hypertrophy,  simple  hypertrophy,  simple 
dilatation,  and,  in  infinitely  rare  cases,  eccentric  dilatation.* 
(3.)  Slight  valvular  disease,  with  habitual  palpitation.  (3.) 
Slight  valvular  disease,  with  palpitation  under  excitement. 
(4.)  Simple  murmurs,  without  any  positive  cardiac  func- 
tional disturbance  ;  no  morbid  palpitation  occurring  even 
under  severe  exercise  :  this  is  tlie  most  favourable  result 
observed ;  an  indubitable  endocarditic  murmur  never,  as 
far  as  I  have  known,  totally  disappears.!  (5.)  On  the  other 
hand,  death  is  rare  from  acute  endocai'ditis  alone ;  still,  the 
disease  does  occasionally  kUl,  both  by  secondary  impregnation 
of  the  blood,  and  by  serious  obstruction  of  the  intra-cardiao 
circulation.  Eheumatic  endocarditis  may  run  a  perfectly  latent 
course  in  regard  of  local  and  general  subjective  symptoms. 

*  The  relationship  hetween  the  part  of  the  heart  affected  and  the  diseased 
orifice,  will  be  considered  wth  valvular  affections  generally  ;  for  the  endocardilic 
origin  of  the  valve-discasc  gives  no  special  character  in  this  way. 

I"  Temporary  obscurity  of  a  recent  mitral  murmur  sometimes  arises  from 
the  weakness  of  tho  heart  attending  convalescence,  and  leads  to  the  idea  that 
tlie  murmur  is  gone,  or  will  go,  completely  ;  as  the  general  vigour  improves, 
tho  murmur  recovers  its  distinctness.  Error  is  sometimes  committed  too  in 
regard  of  this  point,  from  chiinge  in  position  of  the  nia.\iniuin  site  of  murmurs, 
especially  of  tlie  mitral  regurgitant  variety. 
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1239.  Co-arising  with  endocarditis,  or  generated  at  . least  by 
the  same  influences,  may  be  found  rheumatic  arthritis,  peri- 
carditis, carditis,  aortitis,  pneumonia  and  pleurisy.  Aortitis  is 
a  much  rarer  concomitant,  at  least  as  far  as  proof  goes,  than 
iniglit  be  expected.  Bright's  disease,  rheumatism,  gout,  and 
pyohaemia,  are  the  only  diathetic  affections,  that  clearly  promote 
the  occurrence  of  endocarditis.  Neighbouring  inflammations, 
old  cardiac  disease,  injuries  to  the  precordial  region  and  violent 
etforts  are  sometimes  traceable  as  its  causes.  The  existence  of 
old  valvular  disease  renders  the  endocardium  more  prone  to 
acute  inflammation. 

Diagnosis. — The  diagnosis  of  acute  endocarditis  is  essentially 
based  on  the  existence  of  febrile  action,  cardiac  uneasiness, 
excited  action  of  the  heart,  and  endocardial  murmur,— this 
murmur  occurring  in  a  person  presumedly  free  from  prior 
cardiac  disease,  and  presenting  no  other  obvious  acute  affection 
10  explain  the  febrile  action. 

1240.  But  a  murmur,  existing  when  a  patient  is  first 
examined,  may  be  new,  or  it  may  be  old.  Now  granting  that 
it  is  new,  it  may  not  be  the  product  of  endocarditis.  For  the 
excitement  of  the  heart  may  depend  on  some  other,  latent, 
inflammation  or  as  yet  unevolved  disease  ,  and  this  excitement, 
coupled  with  a  modified  stale  of  the  blood,  may  sufiice  to 
generate  a  murmur.  Thus,  occasionally,  at  the  outset  of 
pueumonia,  of  the  exanthemata,  and  of  any  inflammatory  state, 
in  persons  whose  blood  chances  to  be  in  the  least  spansemic, 
murmur  occurs.  But  such  murmur,  purely  of  blood-origin, 
is  necessarily  systolic  and  basic  :  if  there  be  new  murmur,  either 
systolic  or  diastolic  at  the  apex,  or  diastolic  at  the  base,  a 
comphcation  of  acute  endocarditis  must  be  admitted ;  if  the 
murmur  be  basic  and  systolic  only,  it  may  be  hsemic;  or  it  may 
be  endocarditic,  and  consequently  the  diagnosis  must  be 
deferred.  Besides,  deposition  of  fibrine  may  take  place  acutely 
amid  the  cords,  or  at  the  edges  of  the  valves,  and  induce 
murmur,  without  the  intervention  of  inflammation. 
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1241.  So  far  the  murmur  has,  for  argument'  sake,  been 
admitted  to  be  new ;  unfortunately  the  great  difficulty  is  often 
to  determine  that  it  is  new.  Now  two  cases  present  themselves 
here  :  (a)  the  murmur  exists,  when  the  patient  is  first  seen ;  or 
(b)  it  is  developed,  after  observation  of  him  has  commenced. 

1243.  (a)  A  murmur  being  already  present,  the  circum- 
stances, wit/tin  itself,  favoui-able  to  recency  of  origin,  are 
softness  of  blowing  quality,  lowness  of  pitch,  systolic  rhythm 
and  aortic  constrictive  or  mitral  regurgitant  mechanism.  The 
circumstances  hostile  to  recent  origin  are  roughness  of  quality, 
high  pitch,  diastolic  rhythm  (indeed  this  is  absolutely  conclusive, 
unless  there  be  systolic  murmur  at  the  same  orifice)  and  seat  at 
the  tricuspid  orifice ;  direct  mitral  murmur,  also,  I  believe,  is 
never  recent.  The  presence  or  absence  of  affections  with  which 
endocarditis  is  commonly  associated,  furnishes  a  guide  not  to  be 
despised  ;  but  without  caution  the  observer  may  readily  be  led 
into  error,  as  in  acute  rheumatism,  by  too  implicit  trust  in  this 
very  guide.  The  condition  of  the  pulse  cannot  be  confided  in 
for  diagnosis. 

1243.  (i)  An  endocardial  murmur,  developed  under  obser- 
vation, at  the  early  period  of  an  acute  attack,  is  almost  a  sure 
index  of  endocarditis  ;  but  even  here  there  are  sovu-ces  of  fallacy. 
In  the  first  place  appear  those  just  enumerated,  on  the  hypothesis 
of  the  murmur  being  by  admission  new,  and  yet  of  ha2mic  origin. 
In  the  second  place,  general  collapse  and  failure  of  the  heart's 
power  may,  on  the  first  examination  of  a  patient,  prevent  a 
given  murmur,  of  which  the  physical  chronic  conditions  exist 
in  perfection,  from  being  heard.  Keaction  takes  place,  and  a 
murmur  becomes  audible;  that  murmur  may  be  chronic 
murmur  solely,  or  it  may  be  an  acute  and  a  chronic  murmur 
combined ;  but  it  is  not  that,  which  it  would  alone  seem  to  be, 
namely,  an  acute  murmur  solely.*    Again,  to  have  value  as  a 

•  Kcmis,  U,  C.  H.,  Females,  vol.  ii.,  p.  237.  Tlic  statcmcnls  in  the  tcxl 
arc  made  on  clinical  and  post-mortem  evidence. 
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positive  sign  of  recent  endocarditis,  the  murmur  must  be 
developed  at  an  early  period  of  acute  disease ;  if  towards  the 
close,  it  is  almost  invariably  systolic  in  time,  basic  in  seat,  and 
a  consequence  of  spansemia.  Further,  the  possible  occurrence 
of  murmurs  of  dynamic  mechanism,  muscular  and  valvular, 
must  not  be  forgotten.  Not  only  in  chorea,  but  in  other 
nervous  diseases,  and  in  nervous  conditions  supervening  in  the 
course  of  acute  maladies  in  general,  is  their  occurrence  a 
possibility,  nay  a  probability.  Such  dynamic  murmurs  are 
generally  systolic  and  seated  at  the  apex  [442]  ;  but  there  is 
much  reason  to  suppose  that  murmurs  may  also  occur 
dynamically  at  the  base  from  perverted  action  of  the  sygmoid 
valves. 

1244.  If  during  the  co'urse  of  an  acute  febrile  disease,  endo- 
cardial murmur  changes  in  site  and  rhythm,  this  is  a  very 
strong,  though  not  an  absolute,  sign  of  its  dependence  on  recent 
inflammation ;  and,  admitting  its  value,  such  change  is,  we 
have  seen,  at  the  least  very  rare.  Again,  if  a  murmur  of  a 
certain  site  and  rhythm  disappear  and  return  within  a  short 
period,  the  changes  might  appear  proof  positive  of  recency  of 
the  cause  of  the  original  murmur;  but  it  is  not  so,  at  least  of 
murmurs  of  all  varieties  of  localisation.  Thus,  I  have  known  a 
direct  mitral  murmur,  essentially  organic  and  attended  with 
great  constriction  of  the  orifice,  come  and  go  from  one  day  to 
another  [449]  :  some  dynamic  conditions  must  now  have 
obstructed,  now  have  promoted,  the  occurrence  of  the  murmur. 

1245.  And  there  is  yet  another  possible  cause  of  error  :  an 
endocardial  murmur  appears  sometimes  to  occur,  according  to 
the  testimony  of  Drs.  Latham  and  Stokes,  shortly  before  death 
from  the  impediment  of.  coagulated  blood.  Fortunately  this 
prcB-morlem  murmur  is  of  rare  occurrence  :  how,  if  at  all,  it  may 
be  distinguished  from  an  endocarditic  one,  remains  to  be 
ascertained. 

1246.  So  far  intra-cardiac  murmur  has  been  assumed  to  be 
unfailingly  present.    But  may  it  not  be  absent  in  acute  endoi 
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carditis  ?  The  conditions  producing  murmur  are  roughness  of 
valves,  lympli  among  the  tendinous  cords,  insufficiency  of  valves 
from  puckering,  and  notable  roughness,  from  lymph,  of  the  ven- 
tricular surface :  now  as  endocarditis  may  exist  without  any  one 
of  these  anatomical  effects,  the  inference  is  unavoidable,  that  it 
may  occur  without  murmur.  I  have  seen  distinct  patchy 
redness  with  thin  films  of  lymph  on  the  ventricular  endocardium, 
where  there  had  been  recent  excitement  of  the  heart  without 
newly-developed  murmur.* 

1247.  Endocarditis  will  be  distinguishable  from  pericarditis 
by  the  less  amount  of  pain,  by  uneasiness  not  being  increased 
by  a  deep  breath,  cough  or  change  of  posture,  by  absence  of 
prascordial  tenderness,  by  the  less  amount  of  oppressive 
breathing,  and  by  the  general  difference  of  the  physical  signs. 
The  distinctions  of  endocardial  and  pericardial  murmurs  will  be 
found  elsewhere  [474,  1198]. 

The  formation  of  polypoid  concretions  may  be  very  strongly 
suspected  if,  with  the  sudden  appearance  of  the  symptoms 
enumerated  above  [1336],  a  notable  increase  in  the  area  of 
percussion-dulness  be  detected.  But  rupture  of  a  sygmoid 
valve,  or  of  a  tendinous  cord,  will  produce  closely  the  same 
effects. 

1248.  Treatment. — The  treatment  of  endocarditis  is  essenti- 
ally the  same  as  of  pericarditis,  and  active  measures  are  obvi- 
ously called  for,  as  the  ultimate  dangers  of  valvular  disease  are 
extreme.    Blood-letting  and  mercurials  are  the  main  agents. 

1249.  When  the  affection  seems  lapsing  into  the  chronic 
state,  iodide  of  potassium  and  hquor  potassoe,  with  bitter  tonics, 
become  the  best  remedies ;  and  iodine-inunctions  over  the  car- 
diac region  appear  occasionally  useful. 

1250.  If  there  be  reason  to  suspect  the  formation  of  polypoid 
concretions,  the  rapid  pouring  in  of  liquor-potassa3  seems,  tbeo- 

•  "Shreddy  lymph  on  surface  of  left  cohimnffl  camciD  recent,"  witli""' 
change  in  chnracter  of  pre-existing  chronic  nmruiurs.  Kemis,  U.  C  H., 
Females,  vol.  ii.,  p.  244.    March,  1847. 
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•acally  at  least,  worth  trial ;  if  there  be  sinking  tendency, 
Lsquicarbonate  of  ammonia  may  be  given  at  the  same  time, 
inapisms  should  be  applied  to  the  extremities.  I  have  seen 
emporary  relief  obtained  by  cupping  over  the  heart :  but  the 
atient's  strength  is  rarely,  when  such  obstruction  occurs,  in  a 
ondition  to  bear  the  loss  of  even  a  few  ounces  of  blood;  and  the 
pplication  of  Junod's  apparatus  is  a  safer  measure. 

CHRONIC  ENDOCARDITIS. 

1251.  Chronic  endocarditis  is  signified  by  thickening  and 
pacity  of  the  membrane,*  uniformly  or  patchwise,  perfectly 
mooth  or  slightly  and  irregularly  puckered.    Successive  strata, 
lin,  opaque,  faintly  yellow,  and  filmy,  may  be  peeled  off  from 
'le  free  surface  ;  or  minute  masses  of  hard,  elevated,  yellowish 
nduration-matter  separated  with  the  point  of  the  scalpel,  leaving 
e  endocardium,  apparently  uninjured,  beneath. 
The  valves  suffer  variously.  Thickening  by  infiltrated  indura- 
on-matter,  with  hardness,  opacity  and  puckering  of  their  sub- 
iance,  sometimes  associated  with  diminished  depth  from  acute 
estruction  or  chronic  contraction,  are  the  most  common 
ppearances.    Calcification,  or  pseudo-ossification,  may  ensue  in 
atches,  nodules,  or  spiculse.    Adhesion  of  the  divisions  of  a 
nlve  to  each  other,  or  to  the  neighbouring  surface,  is  sometimes 
n ;  the  former,  most  common  in  the  aortic  valves,  may  cause 
m  to  pouch  in  the  wrong  direction  ;  but  such  adhesion,  cou- 
rting them  into  a  single  indurated  ring,  occurs  to  perfection  in 
le  mitral  valves  also.    Thickening  and  shortening  of  the  mitral 
irds,  sometimes  conjoined  with  special  thickening  of  the  endo- 
irdium  of  the  papillary  muscles,  is  clinically  one  of  the  most 
portant  of  chronic  changes. 

Warty  fibrinous  products,  polypoid  or  sessile,  soft,  firm,  or 
alcified,  form  on  the  valvular  surfaces  exposed  to  the  blood- 

'  The  student  must  not  forget  the  natural  excess  of  opncity  and  thickness, 
I  licuhirly  as  .ngc  advances,  in  the  endocardium  of  tlio  left  auricle. 
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current.  The  free  edge  of  the  mitral,  less  frequently  of  the 
tricuspid  valve,  frequently  presents  a  semi-transparent  beaded 
thickening,  which  is  not  clearly  inflammatory,  or  even  morbid. 

1252.  Symptoms. — Although,  very  possibly,  certain  uneasy 
sensations  about  the  heart,  and  proneness  to  palpitation,  may 
depend  upon  chronic  changes  in  the  ventricular  or  auricular 
endocardium,  yet  there  is  no  surety  of  knowledge  on  the 
point.  Hence,  in  point  of  fact,  chronic  endocarditis  is  solely 
known  clinically  by  its  effects  on  the  valves  and  orifices  of  the 
heart ;  and  there  is  nothing  in  the  physical  or  dynamic  charac- 
ters of  valve-disease  originating  in  inflammation,  distinguishing 
it  from  that  produced  by  other  causes.  For  the  clinical  history 
of  chronic  endocarditis  the  reader  is  consequently  referred  to  the 
section  on  valvulai*  affections  in  general. 

ENDO-PEKICAEDITIS. 

1253.  Inflammation  often  attacks  both  membranes  of  the 
heart,  either  coetaneously  or  consecutively  :  rheumatic  endo- 
pericarditis  is,  if  Dr.  Latham's  returns  be  accepted,  somewhat 
more  frequent  than  pericarditis  alone,  greatly  less  frequent  than 
endocarditis.  But  it  is  difiicult  to  resist  the  conviction  that  the 
great  excess  of  endocarditic  cases  in  part  depended  on  old 
intra-cardial  murmurs  being  classed  as  new ;  especially  as  the 
results  of  other  observers  do  not  tally  with  those  of  Dr.  Latham. 

1254.  The  friction-sound  of  pericarditis  often  renders  the 
detection  of  existing  endocardial  murmur  difficult  or  impossible; 
a  large  amount  of  pericardial  fluid  also  commonly  weakens, 
while"  it  may  very  possibly  create  [437],  endocardial  murmur. 
The  signs  and  effects  of  endocarditis  on  the  other  hand  cause 
no  diflaculty  in  the  discovery  of  pericarditic  signs.  In  other 
words,  pericarditis  obviously  existing,  endocarditis  may  very 
well  be  present,  though  its  signs  are  imperfectly  discoverable ; 
whereas  the  converse  does  not  hold  good. 

1255.  The  prognosis  of  the  double  inflammation  is  more 
serious  than  that  of  either  singly. 
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ACUTE  CARDITIS. 

1256.  I.  The  anatomical  characters  of  acute  carditis,  as  an 
ittendant  on  endo-pericarditis,  are  well  known ;  they  are  of 
olerably  frequent  occurrence,  on  a  limited  scale,  in  the  strata  of 
Ibres  nearest,  the  inflamed  membranes,  especially  the  pericar- 
lium.  I  have  seen  exudation-corpuscles  and  pus-cells  amid  the 
ibres  under  these  circumstances.  But  clinically,  the  effects  of 
iuch  carditis  are  not  understood ;  whatever  they  are,  they  are 
ost  in  the  more  striking  phenomena  of  the  membranous  inflam- 
nations  ;  possibly  great  weakness  and  fluttering  character  of 
lie  pulse  may  sometimes  be  due  to  inflammatory  softening  of 
he  left  ventricle,  in  cases  of  pericarditis  without  much  fluid 
ffusion. 

1257.  II.  General  inflammation  of  the  heart's  substance  is 
ery  rare.  Vascular  injection,  deepened  colour,  with  crispness, 
lot  real  firmness,  of  the  texture,  seem  its  earliest  characters, 
exudation,  sero-sanguineous,  or  of  lymph,  or  of  pus  either  in  the 
orm  of  infiltration  or  abscess,  ensues ;  the  textui-e  softens  even  to 
julpiness,  and,  commonly  of  pale  yellowish  or  greyish  brown  hue, 
nay,  if  there  be  much  infiltration  of  blood,  acquire  a  blackish 
int.  If  there  be  local  softening  and  abscess,  the  part  affected 
nay  bulge  outwards,  and  actually  give  way  into  the  pericardium. 

Iceration  extending  a  certain  depth  into  the  wall  of  a  ventricle, 
IT  perforating  either  the  pericardium,  or  the  ventricular,  or  auri- 
cular septum  has  rarely,  gangrene  still  more  rarely,  been  seen. 
The  left  ventricle  is  the  most  frequently  affected.  Of  the  influ- 
ence of  age  nothing  is  known ;  males  are  the  most  common 

ifferers. 

The  pericardium  seems  to  be  almost  always  secondarily 
iffected  ;  the  endocardium  often  escapes, — a  fact  the  more 
(range,  as  there  is  strong  ground  for  believing  that  carditis 

originates  in  some  special  poisoned  state  of  the  blood,  and  is 

never  truly  a  primary  idiopathic  disease. 

1258.  The  narratives  of  the  few  cases  of  carditis  on  record 
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fiirnisli  no  direct  clue  to  the  detection  of  tlie  disease.  Some 
were  observed  before  the  days  of  physical  diagnosis  ;  others,  in 
which  percussion  and  auscultation  were  performed,  presented, 
it  is  averred,  no  sign.  The  heart-disease  has  been  thrown  into 
the  shade  by  the  predominance  of  cerebral  and  other  symptoms, 
indicating  some  form  of  poisoning  of  the  blood,  allied  to  or 
identical  with  pyohajmia. 

In  point  of  fact  the  disease  has  never  been  diagnosticated,  that 
I  know  of,  and  has  to  be  observed,  before  its  clinical  description 
can  be  written. 

1259.  III.  Partial  carditis  sometimes  occurs,  producing 
abscess,  ulceration,  and  rarely  actual  gangrene ;  but  of  these 
states  no  positive  clinical  signs  are  known.  If  perforation  or 
rupture  occui",  as  they  sometimes  do,  the  symptoms  will  vary 
with  its  direction  ;  if  the  septa  be  perforated,  sudden  cyanosis 
may  follow,  or,  it  is  alleged  by  Bouillaud,  no  particularly 
serious  symptoms  ensue.  The  effects  of  rupture  of  the  heart 
into  the  pericardium  will  be  elsewhere  considered. 

1360.  IV.  Minute  collections  of  pus  form  in  the  heart's 
substance  in  a  certain  proportion  of  cases  of  pyohsemia  and 
phlebitis, — greatly  less  frequently  however  than  in  the  lungs  and  - 
liver.    The  symptoms  are  yet  to  be  worked  out. 

CHRONIC  CAUDITIS. 

1361.  Shortening  with  thickening  of  the  papillary  muscles 
and  columnte  carncce,  and  infiltration  of  their  substance  with 
induration-matter,  due  to  a  chronic  inflammatory  process,  mainly 
derives  interest  from  its  interference  with  the  closure  of  the 
mitral,  in  very  rare  instances  of  the  tricuspid,  valves  ;  but  there 
is  uo  character  in  either  a  mitral,  tricuspid,  or  regurgitant 
murmur,  distinctive  of  this  special  mechanism. 

CARDIAC  HEMORRHAGES. 

1262.  I.  Of  lite  Muscular  5'«5i^ance.— Hrcmorrhage  in  this 
site  may  form  specks,  or  apoplectiform  nodules  of  blood:  or 
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inpear  in  the  infiltrated  state  in  connection  with  (rather, 
ierhaps,  as  effect  than  cause)  local  softening.  Under  the  latter 
■iicumstances,  rupture  or  perforation  of  the  heart  may  occur, 
iiid  produce  fatal  extravasation  of  blood  into  the  pericardium, 
nich  mode  of  death  might  be  suspected  in  an  individual 
uddenly  cut  off  with  signs  of  accumulation  in  the  pericar- 
iium,  and  previously  known  to  have  a  weak  heart  and  to  be 
1  ee  from  aneurism  of  the  aorta  :  but  there  are  no  positive 
vmptoms  of  haemorrhage  limited  to  the  heart's  actual  sub- 
tauce. 

12  63.  II.  Of  the  Pericardium. — {a.)  The  effusion  of  inflam- 
ition  is  sometimes  so  much  stained  with  blood,  as  to  entitle 
lie  disease  to  the  name  of  hsemorrhagic  pericarditis.    It  seems 
Tobable  that  such  escape  of  the  blood-disks  does  not  take  place 
rom  the  vessels,  unless  the  constitution  of  the  blood  itself  be 
tlected.    I  have  seen  this  variety  of  inflammation  well  marked 
in  pyohsemia.    But  no  signs  or  symptoms  are  known,  whereby 
Ihe  hsemorrhagic  addition  to  the  effusion  might  be  recognised 
i'uring  life.    Neither  is  there  any  evidence  to  show  tliat,  in  the 
■•vent  of  recovery,  the  material  of  adhesion  wUl  be  of  different 
I  haracter  from  that  observed  in  the  more  ordinary  class  of  cases, 
"he  quantity  of  blood  is  sometimes  very  considerable, — quite 
enough  to  give  a  deep  red  colour  to  all  the  fluid  in  the  sac  : 
ere  paracentesis  performed  in  such  a  case,  the  operator  would 
fery  probably  be  led,  for  a  moment,  to  believe  that  he  had 
Dunctured  some  important  vessel. 

1264.  (6.)  HfEmopericardium  may  be  caused  by  wounds  or 
ly  ruptures  of  the  heart  itself,  by  rupture  of  an  aneurism  of  the 
orta  or  of  the  heart,  by  rupture  of  a  coronary  artery  or  vein,  or 
ly  the  giving  way  of  cancerous  substance.  In  all  these  cases 
he  result  is  almost  instantaneous  death,  from  mechanical 
bstruction  of  the  heart's  action.  Some  of  these  cases  will 
gain  be  referred  to ;  tlie  rest  are  devoid  of  clinical  interest. 

1265.  (c.)  The  pericardium  is  the  seat  of  extravasation  of 
lood  in  cases  of  scurvy, — especially  in  some  localities ;  in 


G24 


HYDROPEEICARDI  Uil. 


certain  parts  of  Russia,  scorbutic  hsemopericardium  seems  as 
thoroughly  endemic  as  hfematuria  iu  tlie  Mauritius. 
.  1266.  It  occurs  with  or  without  previous  scorbutic  symptoms, 
and  the  attack  may  be  sudden,  or  so  gradual  that  attention  is 
scarcely  drawn  to  the  heart.  Praecordial  oppression,  without 
pain,  or  tenderness,  and  great  dyspnoea,  seem  to  constitute  the 
main  symptoms ;  the  physical  signs  will,  of  course,  be  those  of 
a  pericardium  distended  with  fluid. 

1267.  The  more  frequent  termination  is  by  death ;  but 
recovery  sometimes  takes  place  by  absorption  of  the  blood, — 
the  anatomical  conditions  remaining,  being  very  assimilable  to 
those  of  chronic  pericarditis.  Indeed,  it  seems  highly  probable 
that  the  disease  is  from  the  first  sub-inflammatory. 

1268.  The  treatment,  locally,  is  by  cupping, — constitutionally, 
that  of  the  blood-disease  present.  In  the  majority  of  a  number 
of  cases,  in  which  paracentesis  was  performed  by  Eussian  physi- 
cians, the  ultimate  result  was  unfavourable ;  but  in  all  the 
immediate  relief  was  extreme, — the  patient  seemed  temporarily 
endowed  with  new  life :  and  two  cases  are  given  of  complete 
recovery.  In  one  of  these,  related  by  M.  Karawajew,  three 
pints  and  a-half .  are  stated  to  have  been  removed  from  the 
pericardium  ;  pneumo-pericardium  followed  ;  five  months  aftfiP' 
the  operation  the  patient  was  considered  well. — ("Brit,  and' 
For.  Med.  Eev.,"  July,  1841.) 

f 

HTDROPERIOAEDIDM. 

1269.  Hydropericardium,  or  dropsy  of  the  pericardium,  may 
be  of  active,  passive,  or  mechanical  origin, 

1370.  {a)  Active  hydropericardium  is  very  rare:  I  have, 
however,  in  some  instances  of  Bright's  disease,  known  the 
pericardium  fill  with  fluid, — the  symptoms  indicating  an  irritative 
state,  while  the  signs  of  pericarditis  were  wanting.  I  ance  saw 
a  case  which  suggested  to  my  mind  the  question,  whether  m 
true  hydropericarditis,  the  plastic  material  might  not  be  com- 
pletely absorbed,  and  the  serosity  left  behind, — constituting  a 
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;  aort  of  sequential  active  hydropericardium.  But  I  have  no 
]  positive  answer  to  supply  ;  and,  possibly,  the  case  referred  to 
1  was  one  of  active  dropsy  alone  from  the  first.  When  hydro- 
j. pericardium  is  active,  it  may  be  the  sole  dropsy  in  the  body, 

1271.  (5)  Passive  hydropericardium  occurs  as  a  phenomenon 
( of  general  dropsy, — very  rarely  unless  double  hydrothorax  be 
J  already  present.  The  quantity  of  fluid  (colom-less,  etraw- 
( coloured,  or  slightly  blood-stained,  but  without  lymph)  is 
jgenerally  moderate,- — from  eight  to  twelve  ounces;  I  have  never 
s-seen  more  than  the  latter  quantity,* 

1273.  (c)  Mechanical  hydropericardium  has,  in  some  very 
rrare  cases,  been  traced  to  pressiu'e  of  carcinoma  on  the  great 
? veins,  and  to  morbid  states  of  the  coronary  veins, 

1273.  The  mechanism  of  hydropericardium  is  sometimes 
^very  difficult  of  explanation.  Thus  in  a  phthisical  male,  aged 
ttwenty-four,  cut  off  in  about  four  hours  by  perforation  of  the 
rright  pleura  and  pneumothorax,  with  little  pain,  but  intense 
(idyspnoea  and  general  distress,  the  pericardium,  pyramidally 
ddistended  up  to  the  second  rib,  was  found  to  contain  nine  ounces 
land  a  half  of  clear  faintly  yellowish  serosity,  of  specific  gravity 
11013   and   neutral   reaction,  giving  one  third  albumen  on 

foiling  :  there  was  not  the  slightest  vascularity  of,  or  lymph 
bon,  the  serous  membrane,  which  simply  looked  macerated.f 
'he  lung  was  flattened  against  the  side,  but  sufficient  time  had 
ot  elapsed  for  the  occurrence  of  pleuritic,  changes.  Could  this 
jrdropericardium  have  been  the  result  of  the  sudden  pressure 
f,  and  obstructed  circulation  in,  the  right  lung  ?  It  is  true, 
ydropericardium  does  not  appear  in  the  narratives  of  cases  of 
hthisical  perforation ;  but  death  rarely  takes  place  so  rapidly 
*  A  case  recorded  by  Corviasirt  (Maladies  du  Coiur,  !2emc  ddit.,  p.  52), 
■  here  "about  four  pints,  or  cigbt  pounds,  of  clear  greenish  seiosity,"  were 
•>und  in  the  pericardium,  seems  to  have  been  one  of  chronic  pericarditis.  The 
listcnsion,  which  the  sac  must  have  undergone,  is  the  more  remarkable  as  the 
iicnibranc  is  stated  to  have  been  thickened, 
t  Inilach,  U.  C.  IT.,  Males,  vol.  viii.  p.  402. 
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as  in  this  instance, — and  possibly  after  the  first  shock  of  the 
mechanical  difficulty  is  past,  absorption  may  commence. 

1374.  Hydropericardium,  however  originating,  has  few- 
subjective  symptoms :  acute  pain  and  tenderness  are  altogether, 
and  palpitation  commonly,  wanting;  sensations  of  weight  and 
oppression  ai'e  alone  complained  of.  The  physical  signs  are  in 
the  main  those  of  hydropericarditis  :  but  there  is  no  friction- 
sound,  no  prascordial  bulging,  and  the  apex  of  the  triangular 
dulness  (mainly  because  there  is  less  fluid,  but  partly  because 
there  is  no  inflammatory  relaxation  and  rarefaction  of  the  sero- 
fibrous membrane)  does  not  mount  so  high  as  in  many 
cases  of  pericarditis, — the  impulse  may  be.  very  perfectly 
undulatory. 

1275.  The  general  symptoms  are  those  of  the  disease  on 
which  the  local  dropsy  depends.  The  pulse  is  not  necessarily 
irregular,  the  quantity  of  fluid  being  commonly  insufficient  to 
afi^ect  the  heart's  action  very  seriously ;  while  the  constrictive 
influence  of  exudation-matter,  and  the  dynamic  perversions  of 
muscular  action  through  contiguous  inflammation,  are  altogether 
wanting.  Orthopnoea  may  exist ;  but  if  so,  as  far  as  I  have 
seen,  there  is  double  hydrothorax  to  share  in  its  production. 

1276.  Treatment. — Diuretics  and  hydrogogues  seem  to  have 
less  effect  on  this  dropsy  than  on  others  :  such  medicines  will, 
however,  of  necessity,  be  tried,  were  it  only  for  the  usually 
concomitant  dropsies.  Cautious  cupping,  or  dry-cupping  over 
the  heart,  would  be  advisable,  if  the  symptoms  became  urgent 
A  blister  has  sometimes  appeared  to  me  useful.  Paracentesis 
has  been  performed,  with  temporary  relief ;  but  unless  the 
primary  disease  be  removed,  of  course  the  fluid  will  be  repro- 
duced. I  should  scarcely  like  to  adopt  the  suggestion  of 
Laennec,  and  inject  sliglitly  irritant  fluids  into  the  pericaniium, 
so  as  to  excite  an  inflammation  that  might,  by  causing  adhesion, 
prevent  the  recurrence  of  the  disease. 
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OEDEMA  OF  THE  HEABT. 

1277.  I  have  seen  the  heart's  substance  of  watery  look,  and 
1  distinctly  infiltrated  with  serosity,  both  in  cases  of  chronic  peri- 
( carditis  of  the  persistent  effusion-form  [1219],  and  in  cases  of 
{general  dropsy.  lU  provided  with  cellular  tissue,  like  the  brain, 
I  the  heart  rarely  becomes  oedematous  to  any  extent.  In  chronic 
I  pericarditis,  it  is  rather  the  intervening  texture  between  the 
I  heart  and  its  membranes,  than  its  own  substance,  that  undergoes 
i  infiltration. 

1278.  In  the  present  state  of  knowledge  these  conditions  ai'e 
imerely  anatomically  interesting.  Yet  it  seems  probable  that 
icedema,  carried  to  any  amount,  may  interfere  with  the  heart's 
icontractions. 

1279.  Serous  infiltration  under  the  endocardium  and  between 
tthe  layers  of  the  sygmoid  and  of  the  mitral  valves  has  also 
Ifallen  under  my  notice ;  but  I  know  nothing  of  either  state 
cclinically. 

PNKUMO-PERICABDIUM  AND  PNE0MO-HTDKOPERIOARDIDM. 

1280.  Theoretically  described  by  some  authors,  these  affec- 
Itions  have  never  been  observed,  much  less  diagnosticated,  during 
Dife.  It  is  excessively  doubtful  whether  the  one  or  the  other 
eever  occurs  as  an  idiopathic  state. 

1281.  Pneumo-pericardium  must  exist  temporarily  as  the 
riresult  of  perforative  communication  between  the  pericardial  sac 
land  any  hollow  viscus  containing  gas ;  but  in  this  isolated  state 
it  has  never  been  observed,  — pericarditis  having  supervened 
ibefore  clinical  examination  has  been  made, 

PNEUMO-PERICARDITIS. 

1282.  Gaseous  fluid  may  conceivably  accumulate  in .  an 
inflamed  pericardium  as  an  actual  formation  by  the  irritated 
•membrane  ;  it  may  result  from  decomposition  of  liquid  efl^usion ; 

>r  be  conveyed  into  the  sac  by  perforation,  traumatic  or 
liseased,  from  a  neighbouring  hollow  canal  or  viscus. 

E  E  2 
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1383.  (a)  Dr.  Stokes  briefly  describes  a  case  of  pericarditis, 
ill  which  for  three  days  metallic  guggling  and  crepitating  sounds 
were  heard  over  the  cardiac  region  in  accompaniment  with 
amphoric  and  cracked-metal  note  on  percussion, — the  stomach 
not  being  distended  with  air  and  the  lungs  and  pleura  unafi'ected. 
The  heart's  sounds  were  audible  at  a  distance.  It  seems 
equally  difficult  to  contest  the  dependence  of  these  phenomena 
on  the  presence  of  air  in  the  sac,  and  to  explain  such  pneumatosis 
by  acknowledged  pathological  laws.  There  was  no  post-mortem 
examination. 

1384.  {b)  The  fluid  of  pericarditis,  foetid  and  decomposed, 
lias  been  known  to  furnish  gas  during  life.  In  a  case  of  this 
sort,  observed  by  M.  Bricheteau,  the  heart's  action  was  accom- 
panied with  a  "  sound  like  that  of  a  water-wheel."  The  actual 
presence  of  gas  in  the  sac  was  ascertained  after  death. 

1385.  (c)  In  the  singular  case  of  traumatic  communication 
between  the  cesophagus  and  pericardial  sac,  more  than  once 
referred  to  [378],  the  percussion-resonance  over  the  heart, 
when  I  examined  the  case,  was  purely  tympanitic,  not  in  the 
least  tubular  or  amphoric ;  no  guggling  sound  accompanied  the 
heart's  action,  nor  were  its  sounds,  or  the  existing  friction- 
sound,  particularly  loud.  The  distinctive  phenomenon  consisted 
in  the  change  of  position  of  tympanitic  and  dull  percussion- 
sound,  within  the  area  of  the  cardiac  region,  according  as  the 
posture  of  the  patient  was  changed  from  one  to  the  oilier 
side. 

1386.  Dr,  Graves  records  a  case  of  fistulous  coiumunicatioii 
between  a  hepatic  abscess  and  the  stomach  on  the  one  hand 
and  the  pericardial  sac  on  the  other.  Loud  metallic  ticking 
with  each  stroke  of  the  heart,  combined  with  friction-sounds  and 
a  noise  like  emphysematous  crackling,  were  the  signs  of  the 
pneumo-pericarditis  following  perforation.  Dr.  M'Dowel  has 
observed  a  case  of  communication  between  a  cavity  in  the  left 
lung  and  the  pericardium  :  metallic  tinkling,  amphoric  buzzing) 
and  splashing  of  fluid  were  caused  by  the  action  of  the  heart. 
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1287.  Valvular  Atrophy. — Whea  the  cordae  tendinese  of  the 
imitral  valve  are  shortened  and  extremely  thin,  they  are, 
(probably,  purely  atrophous.  The  larger  tongue  of  this  valve 
iis  sometimes  simply  defective  in  size,  without  obvious  puckering, 
cor  other  evidence  of  past  inflammation.  In  both  cases,  regur- 
Sgitation  may  occur.    Reticulation  of  the  mitral  valve  is  rare. 

1288.  The  sigmoid  valves  may  be  thin  and  papery, — 
mhence  a  sharp  clicking  state  of  the  second  sound,  but  no 
sactual  disturbance  of  the  heart's  action.  These  valves,  too, 
imay  be  reticulated  or  cribriform,*  a  state  conceivably  the 
ccause  of  regurgitant  basic  murmur.  But  I  have  never  known  a 
tmurmur  actually  so  produced ;  and  if  its  occurrence  were  usual, 
tthe  murmur  signifying  pulmonary  regurgitation  ought,  instead 
( of  being  one  of  the  mirabilia  of  clinical  practice,  to  be  common, 
— seeing  that  reticulation  is  very  closely  as  frequent  in  the 
ipulmonary,  as  in  the  aortic,  valves.  Besides,  there  is  an 
lanatomical  cause  why,  unless  in  extreme  cases,  reticulation 
ishould  have  no  disturbing  influence  on  the  circulation;  it 
laffects  those  parts  of  the  valves,  close  to  their  free  edges, 
tthat  lie  surface  to  surface  in  the  centre  of  the  vessel,  at  the 
nnoment  of  its  systole  ; — these  particular  portions  of  the  valves 
khave  nothing  directly  to  do,  physiologically,  with  the  prevention 
(of  regui'gitation  [451]. 

1289.  The  tricuspid  valve  is  sometimes  at  once  deficient  in 
(idepth,  its  substance  thin  and  papery,  and  its  cords  excessively 
odelicate, — conditions  apparently  proving  deficient  nourishment. 

1290.  Heart. — {a)  The  heart  is  said  to  be  the  subject  of 
Tconcentric  atrophy,  when  the  size  and  weight  of  the  organ  and 
ithe  capacity  of  its  cavities  are  alike  diminished.    In  various 

*  I  speak  of  this  state  under  the  head  of  atrophy,  to  avoid  multiplying 
i^ivisions :  it  is  very  douhtful  whether  it  is  atrophous ;  neither  do  I  think 
BBizot's  theory  (of  rupture  by  extension  from  rapid  growth)  at  all  satisfactory. 
 (M^m.  de  la  Soc.  M^d.  d'Obs.  dc  Paris,  torn,  i.,  p.  367.) 
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degrees  this  form  of  atrophy  occurs  in  wasting  diseases,  cancer 
especially  ;  it  appears  sometimes  to  follow  the  tight  embrace  of 
pericardial  false-membrane  ;  to  depend  occasionally  on  narrowing 
and  calcification  of  the  coronary  arteries  ;  and,  it  is  alleged,  has 
sometimes  been  artificially  produced  by  the  means  adapted  for 
the  treatment  of  hypertrophy, — a  statement  which,  although 
emanating  from  Laennec,  requires  corroboration. 

1291.  No  local  symptoms  are  positively  traceable  to  this 
state ;  palpitation  has  sometimes  been  obser\'ed,  but  (as  in 
advanced  carcinoma)  is,  probably,  rather  the  result  of  spansemia, 
than  of  the  atrophy.  The  impulse  is  deficient  in  force  and 
extent, — the  area  of  percussion-dulness  lessened ;  of  the 
characters  of  the  sounds,  I  know  nothing  of  any  importance. 
The  pulse  is  small. 

1293.  (5)  Eccentric  atropliy. — When  the  walls  of  the  heart 
are  greatly  attenuated  with  or  without  subsidiary  dilatation,  loss 
of  mass  has  occurred,  and  the  state  ma^  fairly  be  termed  one  of 
eccentric  atrophy.  It  is  singularly  rare ;  and  is  rarer  still  in 
the  left  than  the  right  ventricle.  In  the  latter  situation  it 
probably  intensifies  some  of  the  effects  of  the  dilatation  and 
tricuspid  insufiiciency,  with  which  it  is  commonly  associated; 
but,  in  point  of  fact,  I  have  seldom  seen  atrophy  of  the  kind. 

HTPEBTBOPHY. 

1293.  \  I.  Valvular  Eypertrophy. — Thickening  of  the  valves 
is  sometimes  observed  in  connection  with  hypertrophy  of  the 
left  ventricle,  when  no  anatomical  or  clinical  indications  exist 
of  bygone  inflammation ;  and  where,  in  all  probability,  the 
thickening  results  from  extra-nutrition  consecjuent  on  the  extra 
work  entailed  on  ttfe  valves  by  the  muscular  hypertrophy.  This 
state  of  the  valves  gives  a  dull,  heavy,  clanging  character  to  tlie 
valvular  portion  of  the  first,  and  especially,  to  the  second, 
sound  ;  but  is  rarely,  if  ever,  carried  far  enough  to  i^roduce 
either  obstructive  or  regurgitant  murmur. 
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1294.  §  II.  Cardiac  Hypertrophy.  —  Hypertrophy  of  the 
muscular  substance  of  the  heart  may  be  simple,  the  affected 
<  avity  and  its  walls  retaining  their  natural  relative  proportions  ; 
or  eccentric,  with  dilatation  of  the  cavities ;  or  concentric,  with 
l  ontraction  of  the  cavities.  Hypertrophy  may  be  general,  in 
which  case  it  is  almost  invariably  eccentric ;  or,  limited  to  a 
single  compartment  of  the  heart, — under  which  circumstances, 
I  he  species  varies.  The  left  ventricle  is  the  most  frequent  seat 
bv  far  of  the  disease  ;  next  comes  the  right  ventricle  ;  then  tiie 
left,  and  lastly  the  right,  auricle. 

1295.  The  most  common  form  of  the  disease  seems  to  be 
iiypertrophy  with  dilatation  of  both  sides  of  the  heart,  but 
carried  to  much  greater  amount  on  the  left  than  the  right  side. 
J II  extreme  cases  the  bulk  of  the  organ  may  be  augmented  to 
double,  treble,  it  is  even  said  quadruple  the  natural  size ;  and 
its  weight  increased  to  two  pounds  or  even  upwards.  The 

■  heart's'  form  becomes  unnaturally  spherical,  square,  or  it  may 
Ibe  broader  than  long;  the  apex  cannot  be  distinguished. 
IHabitually  depressed,  the  organ  may  be  retained  in  the  natural 
[position  by  pleuro-pericardial  adhesions, — and  may  even  reach 
tto  the  second  interspace  above  and  extend  below  to  the  eighth 
rrib,  stretching  vertico-diagonally  from  nearly  two  inches  to  the 

right  of  the  sternum,  to  two  and  three  quarter  inches  outside 
the  line  of  the  left  nipple.    The  aortic  orifice  widens,  so  as  to 
■exceed  the  pulmonary  in  width.     The  coronary  ai'teries,  as 
;  also  the  nerves  and  gangliform  swellings  (See  Cloetta),  enlarge. 
,  1296.  The  characters  of  the  fibre  in  hypertrophy  appear  to 
be  those  of  health  ;  and  as  the  primitive  fasciculi  do  not  increase 
in  thickness,  new  ones  are  obviously  formed.  Production  of  non« 
'  striated  fibre,  or  even  of  fibre  more  imperfectly  striated  than  in 
t health,  does  not  occur.    Pirm  hypertrophy  in  one  part  of  the 

■  walls  of  a  ventricle  may  be  associated  with  softness  and  auEcmic 
tint,  or  with  fatty  change,  in  another. 

1297.  The  causes  of  general  or  limited  Iiypertrophy  of  the 
:  heart  may  be  set  down  as  follows  :  in  some  instances  the  reality 
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of  the  assumed  influence  is  doubtful, — a  fact  signified  iu  each 
instance  by  a  note  of  interrogation. 

I.  Causes  originating  in  the  system  at  large. —  Excessive  nouruliment, 

especially  nitrogenized,  combined  with  free  use  of  stimulants,  aud 
sedentary  habits  ;  excessive  exercise,  as  pedestrian,  rowing  (and  that  of 
trades  straining  the  upper  extremities  in  excess?). 

II.  Causes  onginating  in  the  blood. — Ura;mia?  rlieumatic  hyperinDsis 

III.  Causes  originating  in  the  heart  itself. — (a)  Functional :  Excitement 

of  the  heart,  as  the  habitual  palpitation  of  prolonged  anaemia  ;  irritation 
of  chronic  pericarditis  [1204].  (6)  Mechanical  obstruction  :  (1.) 
Affecting  left  ventricle  :  Aortic  constriction,  aortic  regurgitation,  mitral 
regurgitation,  mitral  constriction?*  mitral  regurgitation  and  constriction 
combined,  (2.)  Affecting  jight  ventricle :  Tricuspid  regurgitation,  pul- 
monary constriction,  mitral  regurgitation  indirectly  through  engorgement 
of  the  lungs.  (3.)  Affecting  left  auricle :  Mitral  regurgitation  and 
constriction,  aortic  regurgitation  and  constriction  in  much  less  degree. 
(4.)  Affecting  right  auricle  :  Tricuspid  regurgitation. 

IV.  Causes  originating  in  tlie  great  veesels.  —  Pressure  obstructing  their 

interior ;  smallness  or  constriction  of  aorta  ;  aneurism  of  aortic  arch  near 
the  heart;  diminished  elasticity  of  coats  of  aorta  or  pulmonary  artery, 
affecting  severally  left  or  right  ventricle  ? 

V.  Causes  originating  in  the  lung-circulation. — Affecting  right  ventricle : 

Chronic  bronchitis  ?  emphysema  ;  contraction  after  pleurisy  ;  dilatation  of 
bronchi  and  cirrhosis  of  the  lung;  diminution  of  cavity  of  chest,  by 
deformity  or  by  pressure  of  abdominal  tumors  ?  It  is  possible  too  that 
the  left  ventricle  may  eventually  become  hypertrophous,  from  the  strain 
thrown  on  it  by  the  systemic,  sequential  to  the  pulmonary,  obstruction? 

VI.  Causes  originating  in  the  kidney. — Persistent  obstruction  in  its  capillary 

circulation  ?  ? 

1398.  The  symptoms,  signs,  and  effects  of  hypertrophy  of 
the  different  compartments  of  the  heart  differ  so  materially, 
that,  to  avoid  confusion,  it  will  be  advisable  to  consider  the 
disease  in  each  situation  separately.    Nor  must  it  be  forgotten 


*  Mitral  constriction  may  bo  hypothetically  supposed  to  cause  left  ventri- 
cular hypertrophy,  either  through  the  effort  of  the  ventricle  to  overcome  the 
systolic  capillary  obstruction  consequent  on  the  pulmonary  obstruction,  imme- 
diately induced  by  tlic  niiti-al  constriction ;  or  through  tlio  extra  effort  made 
by  the  ventricle  to  propel  the  small  quantity  of  blood  supplied  by  the  auricle, 
to  make  up,  as  it  were,  by  force  of  propulsion,  for  smallness  of  supply. 
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that  pure  and  simple  examples  of  hypertrophy  are  rare ;  that 
valvular  affections  commonly  exist  to  modify  the  results. 

1299.  I.  Hypertrophy  of  the  general  substance  of  the  Left 
Ventricle, —  either  pure,  or  combined  with  dilatation  of  the 
cavity  insuiBcient  in  amount  to  throw  its  own  special  characters 
into  the  shade.    In  the  following  description  a  highly-marked 
I  case  is  taken  as  the  model, 

1300.  Physical  signs. — Inspection  discloses  arching  of  the 
ipraecordial  region  (especially  in  long-standing  cases,  and  in 
I  early  youth),  with  widening,  but  without  bulging,  of  the  left 
i  interspaces,  from  the  third  to  the  seventh.  The  impulse, 
iincreased  in  extent,  especially  to  the  left  of  the  sternum, 
{presents  its  maximum  amount  below  and  about  the  left  nipple, 
aand  between  this  and  the  sternum ;  in  character  it  is  slow, 
Hieaviug,  and  suggestive  of  pressure  forwards  steadily  against  an 
cobstacle  ;  in  rhythm  regular,  unless  there  be  some  added  morbid 
sstate ;  in  force  unequal.  The  amount  of  force  may  be  suffi- 
ccient  to  shake  the  head  of  the  observer,  the  trunk  of  the  patient, 
eor  the  bed  even  on  which  he  lies  ;  such  extreme  power  of  action 
ias  rare,  unless  dilatation  be  combined  with  great  hypertrophy. 
(Of  double  systolic  and  diastolic  impulse,  I  have  already  spoken 

'360].  The  point  of  the  apex-beat,  carried  downwards  and 
uitwards,  may  reach  the  lower  edge  of  the  seventh  rib  (rarely, 
iiowever,  without  dilatation),  at  some  distance  outside  a  line  let 
fall  perpendicularly  from  the  nipple.  In  eccentric  hypertrophy 
ihe  extent  of  visible  impulse  is  much  greater ;  the  apex-point 
;nay  be  carried  to  the  seventh  space  or  eighth  rib  ;  the  impulse 
nay,  without  much  difficulty,  be  felt  in  the  back ;  its  character 
s  less  heaving  than  in  the  pure  disease,  sharper,  more  knocking, 
>i-  slapping,  and  the  surface,  over  which  it  is  perceptible  to  the 
land,  proportionally  more  extensive. 

1.301.  The  superficial  and  deep-seated  duhiesses  of  the  heart 
u-e  both  augmented  in  area,  and,  probably,  in  amount  also, — 
he  parietal  resistance  is  sometimes  very  notably  increased.  In 
lilated  hypertropliy,  the  dulness  may  reach  from  the  second 
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interspace  (here  some  slight  increase  upwards  has  occurred)  to 
the  eighth  rib,  and  from  an  inch  and  a  half  to  the  right  of  the 
sternum  to  three  inches  and  even  upwards  outside  the  vertical 
line  of  the  nipple :  and  dulness  may  be  detected  in  the  back 
to  the  left  of  the  spine.  The  rudely  triangular  form,  natural 
to  the  heart's  sii/perjicial  dulness  (vide  Diagram  II.,  p.  175),  gives 
place  to  a  dulness  of  somewhat  square  outline ;  and  the  deep- 
seated  dulness  is  also  more  right-angled  than  in  health ; — 
this  latter  character,  however,  is  not  often  to  be  satisfactorily 
ascertained. 

1302.  In  simple  hypertrophy,  the  first  sound  is  dull,  mufiied, 
prolonged,  weakened  in  some  cases  almost  to  actual  extinction, 
directly  over  the  ventricle,  the  sensation  reaching  the  observer's 
ear  being  rather  one  of  impulsive  motion  than  of  sound ; — 
under  these  circumstances  a  tolerably  full  systolic  sound  may, 
nevertheless,  frequently  be  found  at  the  base  and  at  the  ensiform 
cartilage ;  the  extent  of  its  transmission  towards  the  apex  is  very 
limited.  I'he  second  sound,  though  wanting  in  clearness,  may 
be  full  and  clanging  ;  the  post-systolic  silence  is  shortened. 
During  palpitation  the  first  sound  sometimes  becomes  com- 
paratively clear.  In  hypertrophy  with  dilatation,  the  sounds 
gain  greatly  in  loudness,  and  extent  of  transmission,  especially 
if  the  valves  be  perfectly  healthy  and  free  even  from  hyper- 
trophous  thickening  ;  and  the  tone  of  the  first  at  the  left  apex 
is  notably  clearer  thfin  natural.  Eeduplication  of  either  sound, 
sometimes  occurring,  possesses  no  special  character :  it  is  not 
common, — especially  when  the  iuequahty  of  strength  in  the  two 
ventricles  is  considered. 

1303.  Systolic  blowing  murmur,  basic  and  audible  at  the 
second  right  cartilage,  is  sometimes  heard  in  cases  of  pure 
hypertrophy  ;  nor  can  it  be  positively  ascribed  in  all  instances 
to  coexistent  spantemia.  I  have  known  such  a  murmur 
disappear,  when  the  heart  had  become  comparatively  quiescent 
by  treatment  of  a  depressing  kind  rather  than  otherwise,  and 
wholly  non-ferruginous.    Hence  excess  of  force  of  propulsion  of 


SIGNS  AND  SYMPT0AI8. 


635 


iiaturaUy  constituted  blood  would  seem  capable  of  generating 
ilirect  murmur.  Hypertrophy  may  possibly,  during  the  excite- 
iraent  of  palpitation,  induce  mitral  regurgitant  murmur  by 
(kjisturbing  the  action  of  the  papillary  muscles, — especially  as 
tthese  muscles  are  often  relatively  nourished  more,  sometimes 
Mess,  than  the  rest  of  the  ventricle.  Such  murmur  actually 
ddoes,  as  a  clinical  fact,  exist  at  one  time  and  disappear  at 
cothers.  And  systolic  basic  murmur  may  also,  very  probably, 
ybe  generated  in  cases  of  dilated  hypertrophy,  in  consequence 
oof  the  altered  relationship  of  the  aortic  orifice  to  the  cavity  of 
Ithe  ventricle — altered  both  in  point  of  size  and  of  direction 
oof  the  blood-cuiTent  [436,  443].  In  dilated  hypertrophy, 
Idtnocking  and  rubbing  additions  to  the  first  sound  at  the  apex, 
eeither  left  or  right,  are  not  very  uncommon.  Possibly,  too, 
tthe  second  sound  may  be,  in  seeming  at  least,  intensified  at 
tthe  left  apex  by  the  abrupt  recedence  of  the  enlarged  heart 
ffrom  the  side  during  its  diastole. 

1304.  The  respiration  at  the  centre  of  the  cardiac  region, 
ktbat  is,  the  upper  sterno-costal  angle  of  the  fourth  left  inter- 

ipace,  is  feeble  and  distant, — but  not  so  feeble  nor  so  distant 
it  would  be  with  an  equal  amount  of  percussion-dulness 
rom  fluid  in  the  pericardium. 

1305.  In  estimating  the  dulness  really  depending  on  an 
lypertrophous  heart,  the  observer  must  bear  in  mind,  that  its 
pparent  extent  may  be,  on  the  one  hand,  increased  by  engorge- 

ent  of  the  right  cavities,  from  temporary  disturbance  of  the 
circulation,  by  aneurism  of  the  aorta,  by  indurations  in  the 
liungs,  pleura,  or  mediastina,  by  tumors  of  the  oesophagus 
ven,  and  by  enlargements  of  the  liver,  which,  by  pushing  the 
organ  upwards  and  to  the  left,  widen  the  area  of  dulness  in 
■hose  directions ; — and,  on  the  other  hand,  decreased  by 
Bmphysema  and  bronchitic  distension  of  tlie  lung. 

130G.  Symptoms  and  stale  of  the  functions  generally. — The 
tate  of  the  functions  may  be  described  as  follows,  in  cases  of 
ure  hypertrophy,  or  hypertrophy  without  any  notable  amount 
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of  dilatation,  (a)  The  strength  does  not  seriously  suffer,  unless 
the  disease  be  carried  to  a  great  height ;  the  power  of  walking 
and  of  ascending  hilly  ground  is  diminished,  not  from  feebleness, 
but  from  the  dyspnoea  and  oppression  induced  by  the  attempt. 
Patients  generally  lie  with  the  head  high.  (4)  The  colour  of  the 
integuments  varies ;  if  the.  hypertrophy  be  pure,  the  face  is 
florid,  if  coupled  with  moderate  dilatation,  there  may  be  slight 
purpleness  and  lividity  ;  but  marked  purple  discoloration  does 
not  occur,  unless  there  be  veiy  considerable  dilatation,  valvular 
obstruction,  or  pulmonary  disease.  Hypertrophy  of  the  left 
ventricle  does  not  per  se  produce  oedema  of  the  ankles,  much 
less  general  anasarca :  even  hypertrophy  and  dilatation,  unless 
the  latter  be  in  great  excess,  fails  to  induce  this  evidence  of 
systemic  vascular  obstruction  [1326].  (c)  The  muscles  are 
well  nourished  and  of  good  colour,  {d)  There  is  not  any  form 
of  dyspeptic  derangement  particularly  assignable  to  hypertrophy ; 
the  disease  may  exist  for  years  without  materially  affecting  the 
digestive  powers,  provided  moderate  exercise  be  taken.  Con- 
stipation acts  as  a  source  of  habitual  annoyance,  {e)  There  is 
more  or  less  dyspnoea,  either  constant  or  occasional, — in  the 
latter  case  induced  by  the  most  trifling  effort :  the  pulse  and 
respiration-ratio  may  be  perverted  in  consequence ;  paroxysms 
of  dyspnoea  have  not  occurred  under  my  observation,  unless 
there  were  much  dilatation,  valvular  obstruction,  or  pulnionarj' 
disease.  Dry  cough  annoys  some  patients ;  I  have  not  observed 
oedema  of  the  lungs.  (/)  The  radial  pulse,  in  no  wise  peculiar 
in  regard  of  frequency,  and  perfectly  regular  in  rhythm,  is  full, 
strong,  firm,  tense,  resisting,  and  prolonged,  without  jerk  or 
thrill,  in  the  pure  disease  ;  if  dilatation  be  superadded,  it  retains 
its  fulness,  but  loses  in  some  measure  strength  and  resisting 
power.  It  is  said  not  to  be  increased  in  frequency,  as  in  health, 
by  change  from  recumbency  to  the  sitting  and  standing  postures. 
The  action  of  the  carotids  is  visible  ;  and  in  aged  persons  the 
pulsations  of  the  smaller  superficial  arteries  may  be  generally 
distinguished  by  the  eye  [482].     (^r)  Precordial  pain,  rare  in 
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simple'  hypertropliy,-  is  not  uncommon  in  the  dilated  variety, 
ranging  in  severity  from  a  slight  aching  sensation  to  the  severe 
suffering  of  pseudo-angina.  Paroxysms  of  such  pain  may  be 
accompanied  with,  and  probably  depend  sometimes  on,  congestion 
of  the  lungs  and  loading  of  the  right  cavities  of  the  heart  with 
blood  ;  in  some  instances  they  are  distinctly  traceable  to  inter- 
•ostal  neuralgia.  The  common  action  of  an  hypertrophous  left 
ventricle  would  be  palpitation,  if  not  in  frequency,  in  force,  to 
a  healthy  person  ;  under  excitement,  or  often  without  apparent 
cause,  a  violent  fit  of  throbbing  action  comes  on — regular, 
however,  or  almost  so,  in  rhythm,  producing,  forcible  pulsation 
iu  the  neck  and  head,  with  tinnitus  aurium.  (A)  I  have  not 
known  hypertrophy  produce  albuminous  impregnation  of  the 
urine,  nor  indeed  any  distinctive  condition  of  the  fluid,  (i)  It 
has  been  said  the  sexual  propensity  undergoes  increase, — a 
statement  I  can  neither  aflGirm  nor  deny,  (k)  Cephalalgia,  dull, 
aching,  or  throbbing,  is  of  more  frequent  occurrence  than  in 
liealthy  persons,  but  by  no  means  a  constant  symptom  ;  sensa-> 
tions  of  rushing  of  blood  to  the  head  are  common,  especially  on 
stooping,  and,  indeed,  on  sudden  movement  of  any  kind.  The 
intellect  is  habitually  unaffected,  as  regards  any  symptomatic 
state  clinically  significant ;  no  proof  exists  of  its  being 
brightened ;  nor,  on  the  other  hand,  unless  towards  the  close  of 
life,  have  I  found  pure  hypertrophy  render  individuals  incapable 
of  ordinary  mental  exertion.  (l)  Keflex  phenomena,  at  the 
moment  the  patient  drops  off  to  sleep,  sudden  starting  of  the 
legs,  for  example,  are  not  very  uncommon ;  they  may  possibly 
be  traceable  to  active  congestion  of  the  spinal  chord,  {m)  The 
eyes  of  some  patients  are  bright,  full,  prominent,  prone  to 
injection  ;  and  by  such  persons  visual  illusions,  luminous  vision, 
and  muscfc  volitantes  are  frequently  complained  of.  Epistaxis 
seems  to  be  more  usual  than  in  individuals  of  equal  age  free 
from  hypertropiiy. 

1307.  Hypertrophy  of  the  left  ventricle  is  said  to  entail 
increase,  in  weight  and  substance,  of  the  organs  generally  ;  and 
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to  enlarge  tlie  calibre,  thicken  the  coats,  and  even  increase  the 
length  of  the  arteries  :  but  the  age  at  which  hypertrophy  of  the 
heart  becomes  common,  is  precisely  that  at  which  a  natural 
tendency  to  enlargement  of  the  vessels, — if  indications  given 
by  the  statistics  of  M.  Bizot  may  be  finally  accepted, — is 
developed.  The  alleged  influence  of  hypertrophy  in  producing 
renal  disease  with  albuminuria,  is  not  established :  there  may 
be  some  connection,  through  the  fatty  diathesis,  between  pseudo- 
hypertrophy or  fatty  enlargement  of  the  heart  and  fatty  altera- 
tion of  the  kidney ;  but  I  have  seen  nothing  demonstrative 
of  the  connection, 

1308.  The  influence  of  hypertrophy  and  other  affections  of 
the  heart  on  organic  changes  in  the  brain  is  a  matter  of  so 
much  importance,  that  I  may  be  excused  for  reproducing  a 
passage  of  some  years'  date : — 

Nothing  can  appear  more  plausible  than  to  suppose  undue  force  of  propulsion 
of  the  blood  from  the  heart  shall  act  as  a  cause  of  apoplexy,  whether  this  be 
simply  congestive  (ictus  sanguinis),  haemoiThagic,  or  dependent  on  red  softening. 
Now,  over-forcible  propulsion  of  the  blood  through  the  systemic  arteries  is 
mainly  the  result  of  too  energetic  contraction  of  the  left  Tentriclc.  Hence 
hypertrophy  of  the  left  ventricle  has  been,  by  a  process  of  d  priori  reasoning, 
set  down  as  a  cause  of  apoplexy  in  general  by  some  persons ;  by  other?,  of 
cerebral  hjemorrhage,  in  particular ;  by  yet  others,  of  red  softening.  Again, 
the  doctrine  referring  white  or  colourless  softening  of  the  brain  to  deficient 
nutrition,  occurring  independently  of  inflammation,  has  had  many  followers. 
Persons  taking  this  view  of  its  nature  are  prepared  to  recognise,  in  any  agency 
interfering  with  the  distribution  of  a  just  amount  of  blood  to  the  brain,  an 
efBcient  cause  of  the  disease.  Now,  constrictive  disease  of  the  .nortic  orifice, 
and  regurgitant  disease  of  the  mitral  orifice,  must  have  this  effect  on  tlic 
cerebral  circulation,  and  so,  it  is  inferred,  must  act  as  causes  of  cerebral 
softening. 

It  has  been  felt,  I  may  .ilmost  say,  on  all  sides,  that  these  views  require  to 
be  tested  by  facts ;  and  the  facts  adduced,  as  far  as  they  have  rciched  me,  may 
be  summarily  set  forth  as  follows.  First  (a),  in  regard  of  "apoplexy,"  and 
"  cerebral  hocmorrhage,"  we  find  writers  giving  tho  subjoined  numerical  results 
of  their  observation  concerning  connexion  between  those  cerebral  aflTcctiom 
and  heart-diseases. 
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Deaths  from 
Cerebral  Haimorrliage. 

Heart 
Hypertrophous. 

Rochoux  '     .  , 

42 

3 

Andral     ,        .  . 

17 

9 

D.  Fardel  . 

28 

8 

Apoplexy 

with.  Hemiplegia. 

Heart-Disease. 

Clendinning  . 

28 

15 

Hope       .       .  . 

39 

27 

Burrows  . 

34 

•23 

188 

85 

Calculating  from  the  sums  of  these  somewhat  contradictory  results,  there 
1  seems  presumptive  evidence  that  the  heart  will  be  diseased  in  ahout  45'2  per 
loo  of  cases  of  apoplectic  seizure  with  sudden  hemiplegia.  But  the  precise 
ages  of  the  persons  supplying  these  figures  is  unknown.  That  it  was  advanced 
in  the  great  majority  of  cases  may  be  admitted  from  the  known  laws  of  cerebral 
Iwemorrhage ;  that  it  was  advanced  in  M.  Fardel's  patients  is  certain,  for  they 
were  all  observed  at  the  Salpetriere,  where  the  rather  patriarchal  age  of  sixty 
years  forms  a  condition  of  admission ;  the  mean  age  in  M.  Audral's  cases  I 
calculate  to  have  been  56'2  years.  Now  what  proof  have  we  that  the  number 
of  hypertrophous  hearts  in  the  victims  of  cerebral  hsemorrhage,  just  counted 
and  pcrcented,  is  greater  than  it  would  prove  in  a  like  number  of  aged  people, 
cut  off  by  all  diseases,  indiscriminately,  affecting  other  organs  than  the  brain.' 
Absolutely  none.  So  far  as  evidence  goes,  this  seems,  on  the  contrary,  to 
Bhow  that  the  inference  of  close  nexus  of  cause  and  effect,  in  cases  where  the 
cardiac  and  cerebral  diseases  were  found,  is  unsound.  Thus  M.  Fardel  care- 
fully examined  the  bodies  of  sixty  aged  persons  (at  the  same  institution,  the 
Salp6triere),  cut  off  by  other  than  cerebral  causes,  .and  found  the  heart  sound 
in  forty-five,  hypertrophous  in  fifteen,  of  the  number.  In  other  words,  we 
may  expect  that  25"0  per  cent,  of  a  mass  of  aged  persons  cut  off  by  all  diseases 
indiscriminately  (except  those  of  the  brain),  will  have  an  hypertrophous  heart. 
Now,  this  proportion  of  25'0  per  cent,  is  only  twenty  per  cent,  less  than  that 
of  diseased  hearts,  furnished  by  the  above  series  of  apoplectic  persons. 

I  have  separated  the  results  of  the  six  authors  quoted  into  two  sub-series. 
The  separation  is  an  important  one  enough.  The  first  sub-scries  refeis 
especially  to  "  cerebral  ha;morrhage  "  in  connexion  with  "  hypertrophy ;  "  in 
the  second,  the  association  is  between  "  apoplexy  "  and  "  heart-disease,"  no 
precise  affirmation  being  made,  or  intended,  as  to  the  condition  productive  of 
apoplexy,  or  as  to  the  nature  of  the  bcart-aifcction.    It  is  a  striking  fact  that 
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the  first  sub-scries  gives  a  proportion  of  liypertroplious  hearts  of  only  twenty- 
three  per  cent. — absolutely  ten  per  cent,  less  than  in  aged  persons  wholly  free 
from  cerebral  affection. 

Let  us  next  examine  the  question  in  the  converse  point  of  view,  and  see  in 
■what  proportion  of  persons  haviug  hj'pertrophy,  or  other  disease  of  the  heart, 
as  their  main  affection,  cerebral  apoplexy  supervenes.  Here  the  following 
numbers  are  available  for  our  purposes  : — 


Disease  of  Heart. 

Cerebral  Apoplexy. 

Ravier 

10 

1 

Louis*  .       .       .  . 

45 

0 

Blakiston    .  . 

155 

14 

210 

15 

So  that  7i-  per  cent,  only  of  persons  labouring  under  diseased  heart,  for  i 
greater  or  less  number  of  years,  became  the  victims  of  cerebral  apoplexy. 

Secondly  (i),  in  regard  of  cerebral  softening,  the  following  figures  may  bo 
adduced : — 


Brain 
softened. 

Heart  bypertrophied, 
or  bypertrophied 
and  dilated. 

Aortic' 
constric- 
tion. 

Mitral  regur- 
gitation. 

Andral  . 

33 

9 

3t 

D.  Fardel 

41 

8 

2 

Rostan  . 

18 

12 

From  these  figures  it  would  follow  that  35'9  per  cent,  of  persons  having  a 
softened  brain  had  hypertrophy,  or  hypertrophy  and  dilatation  of  the  heart, — 
scarcely  more  than  M.  Fardel's  average  for  aged  persons  dying  of  all  diseases 
indiscriminately.  In  the  series  just  given,  Rostan's  figures  .ill  refer  to  old 
persona,  and  those  of  Fardel  to  persons  aged  upwards  of  fifty.  The  hitler 
observer  afiirms  that  he  ahv.ays  found  the  heart  healthy  in  patients  cut  off  by 
softening  before  llie  age  of  fifty.  The  mean  ages  in  Andral's  rases  of  softening 
I  have  calculated  as  follow  : — Where  the  heart  was  sound,  49  9  years;  where 


*  I  heard  this  nuniericil  statement  made  by  its  author  in  18.37. 
f  One  of  these  counts  under  the  bead  of  hypertrophy  also. 


RELATION  TO  CERJIBRAL  DISEASE. 


641 


here  was  hypertrophy,  or  hypertrophy  and  dilatation  combined,  47*7  yeai's ; 
iid  where  there  was  constrictive  disease  of  the  aortic  orifice,  63'7  years. 
Eight  cases  have  been  adduced  by  Dr.  Law,  to  show  that  colourless  softening 
of  the  brain  (which  he,  with  many  other  persons,  holds  to  be  allied  in  nature 
■  to  gangrene  of  other  textures)  is  at  least  frequently  dependent  on  regurgitant 
,  disease  of  the  mitral  valve.    Four  post-mortem  examinations  only  were  made 
■.  in  these  cases;  the  green  tint  of  the  softened  parts  justifies  the  suspicion  that 
:  pus  may  have  been  present. 

From  this  rapid  survey  of  the  subject  of  the  connexion  of  cardiac  and 
I  cerebral  diseases,  what  inference  can  fairly  be  drawn  ?  None  other,  I  think, 
I  than  that  positive  asseverations  of  the  power  of  heart-disease  to  generate  brain- 

I  affections,  as  a  demonstrated  fact,  had  btst  be  avoided.    On  the  other  hand, 

I I  believe  that  it  would  be  just  as  unsound  to  deny  totally  the  existence  of  any 
I  such  power  on  the  faith  of  the  numerical  comparisons  I  have  just  instituted. 
'  These  are  the  only  comparisons  of  the  sort  obtainable  at  the  present  hour,  but 
i  let  us  not  shut  our  eyes  to  their  serious  imperfections.  These  imperfections 
I  are  of  diffcient  kinds.  In  the  first  place,  some  writers  are  so  deeply  prejudiced 
I  on  the  question  at  issue,  that  their  facts  cannot  be  received  otherwise  than 
'  with  some  quantum  of  distrust.  Read  the  pages  of  Andral,  and  observe  how 
t  determined  he  is  to  find  the  nexus  of  an  bypertrophied  left  ventricle,  and 
I  cerebral  haemorrhage ;  read  those  of  Rochoux,  and  note  the  eager  partisanship 
'  with  which  he  strives  to  disprove  it.  Do  this,  and  I  feel  satisfied  you  will,  with 
tine,  see  the  wisdom  of  receiving  cum,  grano  salts  their  general  conclusions. 
1  In  the  second  place,  some  writers  put  forward  cases  where  no  post-mortem 

examination  took  place;  these  are,  under  the  circumstances,  unfit  to  form 
elements  in  the  discussion.  Thirdly,  who  can  for  a  moment  suppose  it  to  be 
;it  all  likely,  that  all  varieties  of  heart  disease  shall  have  an  equal  tendency 
to  produce  cerebral  congestion  ?  That,  for  example,  an  liypertrophous  left 
ventricle  sh-ill  do  the  same  violence  to  the  minute  cerebral  vessels,  if  it  play 
through  a  constricted  aortic  orifice,  as  if  it  play  through  a  perfectly  free  one. 
Who  can  suppose  that  where  the  radial  pulse  is  small,  feeble,  unequal,  tremulous 
from  highly  developed  insuflBciency  of  the  mitral  valve,  the  blood  shall  be  pro- 
pelled with  excess  offeree  into  the  small  arteries  of  the  brain?  Far  from  tliis,  the 
contrary  appears  so  fair  an  hypothesis,  that,  as  we  have  just  seen,  an  experienced 
physician  regards  such  insufficiency  as  an  eflficicnt  cause  of  gangrene-like 
softening  of  the  brain.  The  wiiolo  clinical  liistory  of  mitral  regurgitant  disease 
points  to  pulmonary,  and  not  to  systematic  congestion.  Am\,  per  contra,  tho 
ascertained  effects  of  tricuspid  regurgitation  give  an  air  of  pioliability  to  tho 
view  that  this  variety  of  cardiac  imperfection  may  in  reality  form  tho  true  link, 
lietween  congestive  affection  of  the  brain  and  the  lieart.  AVhcther  this  be  tho 
fact  or  not,  time  will  siiow.  Meanwhile,  1  think  there  can  be  no  question 
ttiat  it  is  deeply  unsound  to  club  together  cases  of  such  opposite  functional 
tendencies  as  those  we  iiave  been  noticing,  and  regard  thera  as  a  single  niasa 
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producing  one  single  definite  effect  on  the  brain.  Fourtlily,  an  objection  to 
some  of  the  rases  figuring  in  tlie  returns  1  have  given  you  lies  in  tlie  fact,  tliat 
tlie  respective  dates  of  the  cerebral  and  cardiac  diseases  have  not  been  clearly 
made  out.  And  again,  fifthly,  the  subject  would  require  revision,  were  it 
only  for  the  change  recently  effected  in  our  knowledge  of  the  morbid  anatomy 
of  enlarged  hearts.  All  enlarged  hearts  were  formerly  set  down  as  enlarged 
by  muscular  hypertrophy;  we  now  Itnow  that  the  available  muscular  substance 
may  be  less  than  natural  in  such  hearts,  encroached  upon  and  impoverislied  as 
it  is  by  accumulating  fat.  And  let  us  not  appeal  here  to  clinical  experience 
to  set  aside  the  inference  deducible  from  post-mortem  invcsiigation.  True, 
the  action,  felt  in  the  prajcordial  region,  of  a  fat-infiltrated  heart  may  be 
agitated  and  forcible,  but  violence  of  imjmlsion  does  not  signify  power  of 
propulsion. 

The  correctness  of  tlie  views  here  taken  seems  clearly 
supported  in  one  aspect  by  tlie  recent  observations  of  Dr. 
Kirkes  on  tlie  detachment  of  fibrinous  coagula  from  the  left 
side  of  the  heart. 

1309.  Drs.  Parry,  Graves  and  Stokes,  direct  attention  to 
enlargement  of  the  thyroid  gland  and  inferior  thyroid  arteries 
as  a  dependence  on  permanent  excitement  of  the  heart's  action. 
Dr.  Stokes  states  that,  in  fatal  cases,  though  the  cardiac  dis- 
turbance be  originally  dynamic,  dilated  hypertrophy  is  found, — 
that,  more  common  in  the  hysterical  female,  thyroid  enlargement 
still  does  occur  in  the  male, — that  the  enlarged  gland  pulsates 
and  furnishes  the  signs  of  aneurismal  varix,  all  of  which  signs 
may  disappear  with  increasing  solidity  of  its  structure. 

1310.  Prognosis. — Simple  hypertrophy,  of  medium  amount, 
may  be  rendered  a  very  endurable  affection  by  means  of  regulated 
diet,  moderation  in  exercise,  and  general  attention  to  hygienic 
rules.  If  the  disease  be  carried  to  a  high  point,  if  it  be  of  con- 
siderable amount,  and  the  patient,  instead  of  living  according  to 
rule,  is  forced  to  work  laboriously,  and  live  irregularly,  the 
probable  issue  is  death,  through  secondary  affections,  complica- 
tions and  functional  derangements,  which,  though  originally 
unconnected  with  the  heart-disease,  are  rendered  more  serious  by 
its  existence.  But  hypertrophy  alone  is  rarely,  and  I  do  not 
think  ever  rapidly,  the  direct  cause  of  death  :  I  cannot  call  to 
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mind  any  case,  where  I  have  actualTy  known  it,  and  it  alone, 
positively  fatal.    Dr.  Hope,  it  is  true,  affirms  he  has  known 
liypertrophy  destroy  life  in  some  instances  within  a  year  of  its 
commencement  (Op.  cit.,  p.  278);  still  he  cites  no  cases,  and 
iippears  from  the  context  to  have  in  his  mind's  eye  examples 
of  dilated  hypertrophy  variously  and  seriously  complicated. 
Dr.  Latham  is  of  opinion,  "  the  heart,  hy  the  simple  vehemence 
of  its  action,  has  the  power  to  kill," — through  cephalalgia, 
I  insomnia,  delirium,  mania,  convulsion,  and  nervous  exhaustion 
i  (Diseases  of  the  Heart,  vol.  ii.,  p.  338).     But  by  the  phrase, 
:  "  simple  vehemence  of  action,"  we  are  not  to  understand, 
/  however  this  may  appear  warranted  by  its  terms,  such  action 
as  an  unaided  hypertrophous  heart  in  its  highest  degree  can 
i  I  engender.  .  Por  Dr.  Latham  gives  no  proof  that  the  organ 
'  [possesses  any  such  power,  and  the  only  positive  case  referred 
J  to  in  illustration  of  the  above  opinion,  is  one  of  hypertrophy 
land  dilatation  of  the  left  ventricle  following  endo-pericarditis 
' ;  and  bygone  dropsies  ; — where,  too,  as  no  post-mortem  exami- 
!  I  nation  took  place,  there  may  have  been  disease  within  the 
i  cranium. 

The  more  dilatation  predominates  over  hypertrophy,  the  more 
serious  becomes  the  prognosis. 

1311.  With  what  hopes  may  the  treatment  of  pure,  or  some- 
what dilated,  hypertrophy  of  the  left  ventricle  be  undertaken  ? 
I  s  the  disease  curable  ?    Can  the  nourishment  of  the  heart  be 
not  only  controlled  by  artificial  means,  but  reduced  below  the 
standard  of  liealth  ?     Drs.  Latham,  Taylor,  and  Blakiston 
emphatically  deny  that  art  is  possessed  of  any  such  power; 
Laennec .  and  Dr.  Hope  maintain  that  the  feat  is  easy  of 
•complishment.    But  Dr.  Hope  repudiates  the  plan  recom- 
lended  by  Laennec,  and  the  simple  common-sense  system 
luded  by  himself  fails  utterly  in  eflectiug  the  textural  changes 
he  ascribes  to  it.    Por  my  own  part,  I  have  never  known  the 
lire  of  indubitable  hypertrophy  proved   by  physical  signs, 
Mid  hold  it  unwise  to  promise  any  such  result  from  treat- 
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meut.*  But  it  is  not  difficiHt  to  remove  or  greatly  mitigate  tlie 
symptoms  of  simple  hypertrophy  in  the  majority  of  cases,  and 
render  life  not  merely  tolerable,  but  comfortable. 

1312.  The  theoretical  indication,  is  very  obviously  to  tran- 
quiUise  the  heart  by  diminishing  the  quantity,  without  deterior- 
ating the  quality,  at  least  materially,  of  the  circulating  fluid. 
For  this  purpose,  occasional  bleedings  from  the  arm,  to  the 
extent  of  foui',  six,  or  eight  ounces  at  a  time,  at  intervals  of 
froin  two  to  six  weeks,  are  recommended  by  Dr.  Hope,  ia 
conjunction  with  a  diet  mainly  consisting  of  farinacea  and 
vegetables.  But  even  loss  of  blood  to  the  extent  here 
intended,  is  more  than  can  be  borne  by  the  majority  of  persons, 
without  slight  impoverishment  of  the  fluid  ;  and  the  least  amount 
of  anaemia  deeply  aggravates  the  dangers  of  hypertrophy. 
Besides,  it  has  appeared  to  me  that  over-action  of  the  heart  is 
quite  as  efi^ectually  and  as  lastingly  controlled  by  very  moderate 
cupping  or  leeching  over  the  prscordial  region,  as  by  the 
abstraction  of  a  comparatively  large  quantity  of  blood  from 
the  arm.  Four  or  five  leeches,  even,  will  sometimes  calm  the 
excitement  of  a  powerful  left  ventricle,  in  a  state  even 
of  somewhat  dilated  hypertrophy, — and  this  in  a  well-grown 
adult. 

-  1313.  There  is  no  known  drug  possessing  the  faculty  of 
directly  controlling  the  growth  of  the  heart ;  iodine  seems  quite 
valueless  :  general  principles  alone  guide  us  in  attempting  to 
put  a  term  to  the  increase  of  its  bulk.  Purgative  medicines, 
and  I  believe  the  saline  and  aloetic  the  most  appropriate  of  the 
class,  aid  the  good  eiTects  of  local  bleeding.  Diuretics  are 
useful,  quite  independently  of  the  existence  of  dropsy.  Direct 

*  Even  the  physical  signs  may,  unless  he  be  very  cautious,  betray  ibc 
observer  into  error  in  regard  of  tliis  matter.  Thus,  not  only  the  impulse  may 
be  reduced  in  force  and  extent,  and  tlic  character  of  the  first  sound  cliangcd,  but 
the  area  of  pcrcussion-dulness  lessened,  by  disgorgement  of  the  light  ravilics, 
and  yet  the  lieart's  actual  mass  remain  precisely  as  before.  All  this  uli) 
sometimes  be  done,  by  treatment,  in  a  few  days ;  sometimes  not  in  inonthf. 
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!  sedatives  of  the  heart,  hydrocyanic  acid,  acetate  of  lead,  digitalis, 
i  aud  belladonna  (the  latter  both  internally,  and  in  the  form  of 
J  plaster  to  the  surface)  must  be  employed,  with  occasional 
1  intermissions,  during  the  entire  treatment  of  the  case.  Of  all 
medicines  of  this  class  aconite,  however,  seems  the  best;  the 
>  alcoholic  extract  of  tiie  root  may  be  given  in  doses  of  one  eighth 
( of  a  grain  with  perfect  safety  in  cases  of  this  species  ;  no  drug, 
t  that  I  know  of,  possesses  so  fully  the  power  of  relieving  painful 
!  sensations  and  disquietude  about  the  heart. 

1314.  Unless  the  patient  be  very  highly  plethoric,  animal 
)  food  in  moderation  should  be  allowed, — under  all  circumstances, 
;  indeed,  fish  may  be  permitted.  Alcoholic  fluids,  of  all  kinds, 
I  must  be  avoided;  and  liquid  taken,  as  a  rule,  in  but  small 
I  quantity.    Moderate  exercise  is  advisable. 

-  1315.  In  treating  a  case  of  this  kind,  the  patience  of  the 
) physician  must  never  fail  him:  it  may  require  months,  nay, 
'  years,  to  produce  a  favourable  effect  on  the  disease, — and  want 
iof  steadiness  of  purpose  and  conviction  may,  in  a  few  days,  undo 
'  the  good  accomplished  by  the  eflbrts  of  previous  weeks.  There 

is  one  caution  to  be  given  to  the  young  practitioner, — that  he 

never  push  the  treatment  to  the  extent  of  producing  angemia  ; 

the  super-addition  of  anaemia  to  hypertrophy  is  that  which  gives 
.  a  really  ominous  character  to  the  latter. 

1316. '  II.  Concentric  BypertropJiy  of  tlie  Left  Ventricle. — The 
discovery  that  the  contraction  of  the  ventricle  occurring  in  articulo 
mortis  might  give  to  a  heart  simply  hypertrophous  the  appear- 
ance of  one  concentrically  hypertrophous,  led,  for  a  time,  to  the 
almost  complete  rejection  of  concentric  hypertrophy  as  a  possible 

•  state.  But  its  occasional,  though  rare,  existence  is  matter  of 
asserted  fact.  The  symptoms  and  signs  are  those  of  simple 
hypertrophy  ;  theoretically  the  disturbance  of  the  circulation 
will  be  greater,  but  clinical  illustrations  of  the  point  are  wanting. 

'  It  has  not  occurred  to  me  to  meet  with  a  pure  case  of  the 

'kind. 

1317.  III.  Iltjpe^iropliij  of  the  Right  Ventricle  is  compara- 
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tively  rave  in  all  forms,  and  practically  unknown,  unless  asso- 
ciated with  dilatation. 

1318.  The  signs  of  its  dilated  hypertrophy  are  arching  of  the 
lower  part  of  the  sternum,  with  greater  or  less  eversion  of  tlie 
ensiform  cartilage,  aud  fulness  of  the  epigastrium.  The  left 
costal  cartilages  may  be  more  bulged  than  the  right, — a  circum- 
stance accordant  with  the  fact,  that  though  the  impulse  plays 
very  forcibly  against  the  sternum  and  ensiform  cartilage,  it 
inclines,  in  cases  of  highly  marked  right  hypertrophy,  to  direct 
itself,  in  consequence  of  slight  displacement  of  the  entire  organ, 
more  against  the  edge  of  the  left,  than  the  right  mammary 
region.  Hence  it  is,  that  the  form  of  the  prsecordial  region  and 
the  site  of  impulse  might  betray  the  observer  into  the  notion 
that  the  left,  and  not  the  right,  ventricle  was  the  seat  of  hyper- 
trophy. The  percussion-dulness  may  extend  considerably  beyond 
the  right  edge  of  the  sternum  ;  I  have  known  it  reach  an  inch 
outside  that  edge  in  a  child  aged  ten  years  :  at  the  same  time 
the  duluess  may  be  carried  unduly  to  the  left  also.  The  dis- 
tended and  enlarged  right  auricle  is  the  source  of  much  of  the 
percussion-dulness  to  the  right  of  the  sternum. 

Dilated  hypertrophy  of  the  right  ventricle  widens  the  tricuspid 
orifice  in  the  majority  of  cases ;  unless  the  valve  grow  in  pro- 
portion to  the  widening  of  the  orifice,  a  regurgitant  murmur 
should,  theoretically,  occur.  Yet,  such  murmur  certainly  does 
not  occur  by  any  means  constantly,  in  cases  where,  post  mor/m, 
the  valve  appears  physically  incompetent.  Can  this  be  explained 
by  some  constrictive  action  of  the  orifice  during  life  preventing 
regurgitation  [507]  ?  The  fii'st  sound  is  duller  than  natural  at 
the  ensiform  cartilage ;  the  second  fuller,  stronger,  and  more 
accentuated.  Visible  jugular  pulsation  sometimes  exists,  without 
the  tricuspid  valve  being  demonstrably  incompetent. 

1319.  Marked  hypertrophy  of  the  right,  is  so  rare  without 
hypertrophy  of  the  left,  ventricle,  or  some  form  of  valvular 
disease,  that  it  is  difficult  to  give  a  really  clinical  transcript  of 
its  symptoms.    Lividity  of  the  face,  and  subcutaneous  oedema 
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about  the  face  and  neck  sometimes  exist.  Theoretically  the 
lungs  must  suffer, — and  hence  dyspnoja,  engorgement  and 
I  oedema  of  the  pulmonary  parenchyma,  bronchitis,  pneumonia, 
t tubercles,  pulmonary  apoplexy,  and  hsemoptysis,  have  all  been 
:  set  down  by  various  systematic  writers,  as  dependencies  of  the 
I  affection.  Now,  of  all  these  alleged  symptoms,  dyspnoea  is  the 
i  only  condition  that  seems  to  have  thoroughly-  made  out  its  claim 
'to  be  so  entitled.  I  believe,  however,  that  engorgement  and 
.  oedema  of  the  tissue  of  the  lung  is  not  uncommon.  Pneumonia, 
pulmonary  apoplexy,  and  hiKmoptysis,  I  have  certainly  seen  in 
( cases  of  right  ventricular  hypertrophy ;  but  in  these  instances, 
1  mitral  regurgitation  existed  also.  The  notion  that  right  hyper- 
•  trophy  tends  to  tuberculise  the  lungs,  is  not  supported  by  any- 
ithing  I  have  observed. 

The  radial  pulse,  from  its  being  free  from  all  peculiarity  of 
■  character,  affords  valuable  aid  in  the  diagnosis.     Natural  in 
!  force,  while  the  cardiac  action  is   strong,  its  state  argues 
.against  the  existence  of  hypertrophy  of  the  left  ventricle,  to 
which  some  of  the  local  physical  signs  might  otherwise  point. 
The  pulmonary  artery,  of  course,   bears  the   force  of  the 
hypertrophous  ventricle ;  a  fact  probably  explanatory  of  the 
frequency  with  which,  under  these  circumstances,  its  coats  are 
.  atheromatous. 

The  difficulty  of  circulation  through  the  vena  cava  and  jugu- 
ilars  tends  to  congest  .the  brain  venously. 

1320.  Hypertrophy  of  the  Auricles. — Hypertrophy  of  the  left 
jauricle  often  accompanies,  in  variable  degrees,  constrictive  and 
rregurgitant  disease  of  the  mitral  orifice  :  dilated  hypertrophy  of 
tthe  right  auricle,  with  chronic  thickening  of  its  endocardium,  I 
;have  seen  carried  to  a  great  extent  in  cases  of  dilatation  of 
ithe  tricuspid  orifice.  The  symptoms  of  the  diseased  state  of 
I  orifice,  whatever  they  are,  are  intensified  by  these  auricular 
^hypertrophies ;  of  signs  peculiar  to  them,  there  are  few  [362, 
4427]. 
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CARDIAC  DROPS r  AND  FLUX. 

1321.  I.  Bro^mj. — Effusion  of  the  serum  of  the  blood  into 
certain  parencbymata  and  membranous  sacs  is  one  of  the  most 
important  symptoms  connected  with  various  affections  of  the 
heart, — ^^and,  as  its  precise  relationship  to  individual  cardiac 
diseases  must  still  be  considered  sub  judice,  the  subject  may, 
with  propriety,  be  separately  examined. 

1323.  Cardiac  dropsies  are  preceded  immediately  by  venous 
congestion,  itself  produced  by  conditions  to  be  by-aud-by 
inquired  into.  The  fluid  composing  them,  of  low  specific 
gravity,  contains  but  a  small  proportion  of  albumen,  does  not 
coagulate  spontaneously,  is  free  from  urea,  and,  as  far  as  I  know, 
any  other  excrementitious  principle,  and  never  forms  a  blastema 
apt  for  evolution. 

1323.  Dropsy,  depending  on  heart-disease,  occurs  in  the 
following  situations,  enumerated  in  the  order  of  frequency  with 
which  they  severally  suffer:  the  subcutaneous  cellular  tissue; 
the  pulmonary  parenchyma ;  the  peritona3al  and  pleural  sacs ;  the 
pericardium  ;  the  cerebral  and  spinal  arachnoid,  and  sub-arach- 
noid, spaces;  the  tunica-vaginalis  ;  the- joints  ;  and  the  eye-ball, 
especially  the  aqueous  chambers.  But  in  the  last  three  situations 
dropsy  is  excessively  rare. 

1334.  Cardiac,  anasarca  commences  almost  invariably  about 
the  ankles  and  feet,  gradually  extending  upwards  :  still  I  have 
known  it  originate  about  the  eyelids,  where  the  kidneys  were 
functionally  and  texturally  healthy ;  such  cases,  excessively  rare, 
belong  to  the  class  of  dilatations  with  tricuspid  regurgitation. 
When  carried  to  great  amount,  erythema,  erysipelas,  and  even 
sloughing  are  prone  to  occur  :  the  skin  cracks,  and  through  the 
fissures  a  fluid,  at  first  glutinous,  afterwards  watery,  oozes  more 
or  less  copiously. 

1335.  Dilatation  was  formerly  regarded  as  the  condition  of 
the  heart  mainly  inducing  the  important  class  of  dropsical  symp- 
toms.   This  opinion,  discountenanced  by  Bouillaud,  imder  the 
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apprehension  tliat  valvular  obstruction  was  tlieir  sole  cause,  was 
restored  to  favour  by  Hope  and  Andral, — the  former  of  whom, 
indeed,  went  the  length  of  teaching  that  pure  hypertrophy,  also, 
was  capable  of  generating  dropsy.  Of  late.  Dr.  Blakiston  has 
brought  together  a  body  of  evidence  calculated  to  show  that  the 
systemic  vessels  do  not  become  loaded  in  cases  of  dilatation, 
unless  there  be  co-existent  tricuspid  regurgitation.  Still  more 
recently  Dr.  H.  Douglas  has  defended  the  original  thesis  of  our 
forefathers.  It  becomes  necessary  for  me  here  to  express  an 
opinion  on  this  "  vexed  question and  I  will  do  this  by  throwing 
into  a  series  of  propositions  such  inferences  as  flow  directly  from 
facts  that  have  fallen  under  my  own  notice. 

1326.  1.  Mitral  regui-gitation  or  obstruction,  or  aortic  regur- 
gitation or  obstruction,  may  severally  exist,  and,  for  a  lengthened 
period,  without  systemic  dropsy  supervening.  3.  Mitral  regur- 
gitation and  aortic  regurgitation  may  co-exist  for  years,  and  yet 
no  dropsy  occur.  3.  Both  of  these  propositions  hold  good, 
whether  notable  hypertrophy  do,  or  do  not,  exist  behind  the 
obstruction.  4.  Simple  hypertrophy  of  the  left  ventricle  may 
reach  the  highest  point  without  systemic  congestive  effects  of  any 
kind  arising.  Dr.  Hope,  as  is  well  known,  maintained  the  reverse, 
holding  that  pure  hypertrophy,  if  protracted,  will  produce  general 
dropsy ;  but  he  gives  no  cases  demonstrating  the  fact,  and  the 
motives  of  his  belief  are,  as  far  as  he  shows,  totally  speculative. 
And  a  prio7-i  views  are  not  so  completely  in  his  favour  as  he 
appears  to  imagine ;  when  he  talks  of  the  "  increased  force  of 
circulation  surmounting  the  natural  tonic  power  of  the  capil- 
laries," he  forgets  that  that  very  tonic  power  may  have  increased 
pari  passu  with,  and  in  consequence  of,  the  growth  of  the  hyper- 
trophy. The  question  is  one  of  observation ;  and  I  have  stated 
what  I  have  actually  seen  in  persons  who  had  not  been  reduced 
by  treatment  to  a  state  of  ansemia.  5.  Dilated  hypertrophy, 
even,  of  the  left  ventricle,  may  last  for  years  without  any  such 
effect,  provided  the  dilatation  be  not  in  notable  excess.  6.  The 
heart  may  be  weak  and  feeble,  or  actually  in  a  state  of  fatty 
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disorganisation,  and  the  pulse  feeble  and  irregular,  and  yet  no 
sj'stemic  congestions  occur.  7.  The  natural  relationship  of 
width  of  the  arterial  orifices,  and  also  of  the  auriculo-ventricular 
orifices,  may  be  materially  perverted,  without  the  least  systemic 
dropsy  arising,  until  the  closing  days  of  life.*  8.  Tricuspid 
regurgitation,  where  the  right  ventricle  is  in  a  state  of  dilated 
hypertrophy,  as  shown  during  life,  by  swollen  and  pulsatile 
jugular  veins  which  fill  from  below,  and  as  shown  after  death  by 
actual  examination,  does  not  necessarily  produce  dropsy.f  9.  It 
would  appear,  then,  that  something  beyond  all  these  cardiac  con- 
ditions is  wanting  to  ensure  the  occurrence  of  dropsy,  unless  on 
the  gratuitous  assumption  that,  were  life  suflaciently  prolonged, 
they  would  in  themselves  of  necessity  induce  it.  10.  The  exist- 
ence of  some  active  cause  beyond,  and  independent  of,  the  heart, 
is  further  shown  by  the  facts :  that  there  is  no  direct  relationship 
between  the  amount  of  heart-disease  and  of  dropsy ;  that  dropsy 
comes  on  suddenly  sometimes  from  extraneous  causes,  the  state 
of  the  heart  remaining,  as  far  as  ascertainable,  in  precisely  its 
previous  condition ;  and  that  ckopsy  diminishes  and  increases, 
comes  and  goes,  either  spontaneously  or  through  the  influence 
of  treatment,  while  the  organic  changes  in  the  heart  remain 
permanent  and  unmodified.  11.  The  cardiac  afl'ections  most 
frequently  connected,  as  matter  of  experience,  with  systemic 
dropsy,  are  dilatation  and  tricuspid  regurgitation  ;  and  it  is 
certainly  very  rare  for  either  of  these  states  to  exist  for  any 
length  of  time  without  the  supervention  of  such  dropsy :  any 
hypothesis,  explanatory  of  cardiac  dropsy,  must  look  to  these 
states  as  forming  important  links  in  its  chain  of  causes. 

1337.  The  question  next  arises,  what  is  the  nature  of  the 

*  Case  of  Cyanosis,  Med.  Chir.  Trans.,  vol.  xxv.,  p.  1. 
t  W.  Hallington,  ictat.  53,  died  at  U.  C.  H.,  April  7,  1849,  with  fatt.v 
dilated  enlargement  of  the  heart  (weight  17i  oz.),  dilatation  of  the  tricuspid 
and  mitral  orifices,  and  aortic  regurgitation  carried  to  a  great  o.\tcnt,  and  yet 
not  a  particle  even  of  oedema  about  the  ankles  had  appeared.  The  patient  had 
also  an  aneurism  of  the  aorta,  at  its  bifurcation  ;  but  this  could  not  be  held  to 
be  preventive  of  dropsy. 
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i  influence,  independent  of  the  heart,  which  leads  to  dropsical 
e  effusions  ?    This  influence  seems  a  compound  of  conditions, 
f  favourable  to  transudation  of  the  serosity  of  the  blood,  in  that 
t' fluid  itself,  in  the  walls  of  the  capillaries  and  venous  radicles, 
aaud  in  the  receiving  tissues.    First,  as  concerns  the  blood,  the 
linfluence  of  an  impoverished  state  of  that  fluid  is  too  well  known 
I  to  be  for  a  moment  contestable.    Experiments  on  animals  prove 
tthat  if  the  veins  be  more  or  less  loaded  with  water,  they  yield 
tthis  in  the  form  of  dropsical  effusion.  The  oedema,  and  sometimes 
eextensive  anasarca,  of  spansemia ;  the  slight  oedema  attending  the 
khypinosis  of  protracted    convalescence   from   various  acute 
1  diseases  ;  the  various  dropsies  of  ursemia, — are  all  illustrations 
iin  point.    Obviously  morbid  states  of  the  blood,  when  of  the 
fproper  kind,  of  themselves  alone  suffice  for  the  production  of 
I  dropsy:  look  at  the  sudden  anasarca  of  acute  Bright's  disease, 
(or  of  an  acute  recrudescence  in  the  chronic  afi'ection,  while  the 
1  heart,  liver,  and  lungs,  may  be  texturally  sound.    Secondly,  it 
I  is  readily  conceivable  that  the  variable  density  of  texture  of  the 
vwalls  of  the  vessels  shall  promote  or  restrain  the  process  of 
ifiltration.    Thirdly,  cases  occasionally  present  themselves,  in 
*which  dropsy,  supervening  from  diseased  heart,  fails  to  aflcct 
(portions  of  the  body,  noted,  under  ordinary  circumstances,  as 
!the  earliest  and  readiest  sufferers, — for  instance,  the  lower 
vtremities.     I  have  observed  this  where  the  legs  had  been 
the  seat  of  erysipelas  and  subcutaneous  inflammation  prior  to 
the  occurrence  of  the  cardiac  dropsy  :  the  chronic  anatomical 
I  lianges  in  the  cellular  tissue  in  such  a  case  possibly  act  as  a 
harrier  to  its  reception  of  serosity  from  the  vessels.*  Dilatation 
of  the  heart,  occurring  as  a  primitive  disease  through  simple 
weakness,  or  actual  structural  alteration  of  the  texture  of  the 
organ,  may  be  easily  supposed  a  priori  capable  of  generating 
stemic  congestion  and  its  results.     In  a  heart  so  affected,  the 

Clin.  Lcct.,  case  of  Hope,  "  Lancet,"  loc.  cit.,  p.  442.  Robertson,  U.  C.  II., 
males,  vol.  viii.,  p.  2£'o. 
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necessary  vis  a  tergo  is  deficient, — capillary  stagnation  ensues. 
Now  this  very  stagnation,  becoming  habitual,  may  modify  the 
qualities  of  the  blood ;  and  impair  the  nutrition  of  the  walls  of 
the  vessels  through  the  strain  they  suifer.  But  change  in  the 
blood  is,  in  all  probability,  worked  out  meanwhile  by  other  and 
more  effectual  agencies. 

Long  since.  Lower  showed  that  local  dropsy  might  be 
produced  by  ligature  of  veins ;  and  the  occurrence  of  serous 
effusion  from  local  obstruction  of  vessels  of  that  class  is  clinically 
well  known.  But  here  are  instances  of  sudden,  and  limited 
obstruction ;  they  are  evidently  not  logically  comparable  with 
cases  of  slow  and  centric  obstruction. 

1328.  The  treatment  of  cardiac  systemic  dropsy  must  vary 
somewhat  with  the  precise  conditions  of  the  heart ;  but  there 
are  some  points  of  general  applicability  which  may  here  be  set 
down.  There  is  no  period  of  valvular  disease  at  which  the 
removal  of  dropsy  may  not  be  accomplished ;  but  when  the 
powers  of  the  patient  are  seriously  enfeebled,  great  caution,  as 
regards  the  rapidity  of  that  removal,  is  called  for. 

The  dropsies  of  heart-disease  are  very  rarely  attended  with 
true  plethora,  and  hence  on  that  score  very  rarely  call  for 
venesection.  But,  when  a  clogged  condition  of  the  heart's 
cavities  coexists  with  pulmonary  congestion  and  anasarca  of 
more  or  less  acute  course,  and  the  general  vigour  is  as  yet 
unimpaired  to  any  serious  degree,  the  abstraction  of  a  small 
quantity  of  blood,  either  by  venesection  or  cupping  of  the  chest, 
has  appeared  to  me  to  facilitate  the  action  of  hydragogue 
remedies.  That  diminished  fulness  of  the  vascular  system 
promotes  absorptive  power,  is  well  known  ;  but,  even  where  the 
quantity  of  blood  abstracted  scarcely  authorises  us  in  resorting 
to  this  explanation,  the  result  is  beneficial. 

Of  hydragogue  purgatives,  pecubarly  valuable  from  their 
certainty  of  action,  ehuerium,*  gamboge,  bitartrate  of  potass, 

*  The  formula  I  employ  is  as  follows  : — R  Extract.  Elatcrii.  gr.  \ — gr-  \  'i 
Cruasotonis,  gt.  i. ;  Extract.  Hyoscj-.,  gr.  ii. ;  pro  pilL,  i.    The  inequality  of 
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and  the  pulvis  jalapse  compositus  are  the  most  valuable  of  the 
class.  Stimulants  may  be  requisite  during  the  action  of  these 
medicines  ;  and  their  action  may  be  so  rapid,  that  the  mere  loss 
of  fluid  shall  weaken  vitally  and  mechanically.  An  ounce  and  a 
half  of  the  bitartrate  of  potass  may  be  given  with  perfect  safety, 
freely  diluted  and  combined  with  carminative  tinctures, — smaller 
doses  having  first  been  employed. 

Diuretics,  uncertain  in  their  action,  are  often  rendered  much 
more  active  by  preliminary  cupping  or  dry-cupping  of  the  renal 
regions.  It  wDl  be  necessary  to  vary  the  combination  from 
time  to  time,  and  the  list  for  selection  is  fortunately  a  full  one, — 
comprising  the  acetate,  nitrate  and  bitartrate  of  potass,  the 
iodide  and  bromide  of  potassium,*  nitric  ether,  the  spirits  and 
infusion  of  juniper,  squill,  colchicum,  decoction  of  scoparium 
and  of  chimaphUa,  and,  if  the  heart's  strength  be  not  seriously 
impaired,  infusion  of  digitalis,  or  if  the  liver  be  at  all  engorged, 
the  extract  and  decoction  of  taraxacum.  Hydragogue  purgatives 
often  promote  the  action  of  more  direct  diuretics ;  and  small 
doses  of  blue  pill,  occasionally  at  bed-time,  are  very  useful 
adjuvants. 

Diaphoretic  drugs  are  of  little  utility  ;  but  the  free  diaphoresis 
produced  by  the  vapour,  or  hot-air  bath,  is  sometimes  strikingly 
beneficial. 

If  there  be  any  tendency  to  bronchitis,  bronchial  discharge 
-liould  be  encouraged  by  the  free  use  of  expectorants. 

Removal  of  anasarcous  fluid  by  mechanical  means  becomes 
necessary,  if  medicines  fail  in  controlling  its  increase ;  and  if 
inflammatory  changes  in  the  skin  appear  imminent.  Scarifica- 

■rcngth  of  the  extract,  as  supplied  by  various  druggists,  renders  it  prudent  to 
l  omnienco  with  a  very  small  dose :  the  greater  certainty  of  the  strength  of  the 
alltaloid,  will  probably  lead  one  day  to  its  being  generally  employed,  though 
with  a  purgative  of  such  intense  activity,  and  at  the  same  time,  occa- 

ionally  depressing  character,  the  greatest  caution  must,  of  course,  be  observed. 

•  The  iodo-bromuretted  waters  of  Adelheidsquello,  Kreuznach,  and 
Woodhall,  act  diurctically  in  some  cases. 


654 


CAEDIAC  DROPSY — DILATATION. 


tion  is  hazardous, — being  not  unoften  followed  by  erysipelas; 
while  acupuncturation  at  the  upper  and  inner  parts  of  the 
thighs,  though  a  slower  process,  is  not  attended  with  the  same 
danger :  there  is  even  some  advantage  in  the  slowness  of 
discharge ;  too  rapid  evacuation  has  been  followed  by  great 
depression.  On  the  other  hand,  should  discharge  have  com- 
menced, either  through  spontaneous  fissures  or  artificial 
punctures,  it  is  extremely  dangerous  to  arrest  the  flow  by 
healing  the  openings :  I  have  known  death  rapidly  ensue  from 
dyspnoea  and  thoracic  dropsy  under  the  circumstances. 

The  patient's  strength  must  be  supported  by  food  containing 
much  nutriment  in  a  small  compass ;  and,  though  thirst  torment 
him,  he  must  refrain  from  fluids  as  far  as  possible.  Stimulants 
may  be  requii-ed ;  and  hoUands  or  gin  have  both  popular 
prejudice  and  medical  experience  in  their  favour  under  the 
circumstances. 

1339.  Fulmonary  cedeona  is  chiefly  connected  with  disease  of 
the  mitral  orifice, — sometimes  with  dilatation  of  the  left 
ventricle,  rarely  with  hypertrophy  of  the  right.  Ascites  arises 
especially  from  general  dilatation  and  tricuspid  regurgitation; 
and  these  are  the  conditions  mainly  observed  as  antecedents 
to  all  the  other  varieties  of  dropsy  enumerated. 

1330.  11.  Mux. — Intestinal  serous  flux,  and  hydruria,  occa- 
sionally occur  spontaneously  in  the  course  of  cardiac  disease : 
they  probably  ward  oif  dropsy. 

DILATATION  OF  THE  HEART. 

1331.  By  dilatation  of  the  heart,  is  understood  that  state 
in  which  the  capacity  of  its  cavities  is  increased  disproportion- 
ately to  the  thickness  of  their  walls.  It  occurs  in  three  forms : 
hjperlrophous  dilatation,  where  dilatation  predominates,  but  the 
walls  are  somewhat  thicker  than  in  health ;  simple  dilatatm, 
where  the  walls  are  of  such  thickness  as  would  be  normal,  had 
the  capacity  remained  unchanged  ;  and  attenuated  dilatation,  m 
which  the  walls  are  distinctly  thinner  than  in  health, — to  such 
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a  degree  tliat  the  thickness  of  the  wall  of  the  left  ventricle  mayj 
in  some  points,  positively  not  exceed  one  line.  Clinically,  as 
well  as  anatomically,  the  characters  of  dilatation  are  obvious  in 
proportion  to  the  excess  of  capacity  over  thickness ;  and  the 
following  description  must  be  understood  to  refer  to  cases  in 
which  such  excess  is  prominently  marked.  Dilatation  of  this 
kind  most  frequently  affects  both  ventricles  ;  one,  however,  to  a 
greater  amount  than  the  other  :  it  is  not  uncommonly  limited  to 
the  right,  very  rarely  to  the  left,  ventricle.  The  form  of  the 
dilated  ventricle  becomes  globular,  and  the  apex  of  the  heart  so 
rounded  off,  that  it  may  with  difficulty  be  detected.  The 
transverse  measui'ement  of  the  organ  undergoes  much  greater 
increase  than  the  vertical. 

1332.  DUatation  of  the  orifices  only  occurs,  as  a  rule,  where 
'  both  auricles  and  ventricles  are  aifected  on  the  same  side : 

insufficiency  of  either  auriculo-ventricular  valve  may  thus  be 
1  produced  independently  of  disease  in  itself.  There  is  a  tendency 
!  to  accumulation  of  blood  in  the  cavities ;   at  least  grumous 

coagula  are  commonly  found, — the  tendency  being  sometimes, 
;  though  rarely,  counteracted  by  the  mode  of  death. 

1333.  The  tissue  of  the  dilated  walls  is  more  or  less  soft  and 
flabby — and  if  this  deficiency  of  firmness  be  disproportionately 
marked  at  any  particular  spot,  the  ventricle  may  there  yield, 
undergo  pouching,  and  a  true  aneurism  of  the  heart  ensue. 
The  colour  may  be  deep  brownish  red,  ansemically  pale,  or 
mottled  yellowish  brown.  Microscopically,  the  fibre  is  deficient 
in  striated  character,  and  granular  looking;  fat,  extra-  or  intra- 
sarcolemmous,  may  exist ;  and  in  some  cases  the  appearances  of 
adventitious  cellulo-fibroid  texture  are  traceable,  the  muscular 

ibstance  being  atrophous. 

133'i.  Fhysieal  signs. — The  physical  signs  of  general  dilatation 
may  be  set  down  somewhat  as  follows : — The  apex-beat  is  very 
indistinctly  visible,  or,  if  the  patient  be  full  in  person,  actually 
invisible ;  when  seen,  it  may  fall  toilUn  the  natural  point  of  the 
;ipex-beat,  in  consequence  of  the  rounded-off  form  of  the  heart 
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destroyiug,  or  lessening  the  clearness  of  definition  of,  the  true 
apex ;  if  the  dilatation  be  considerable,  the  apex  strikes  the 
surface  below  the  fifth  interspace.  The  impulse,  whether 
more  extended  than  natural,  or  limited  to  the  fourth  and  fifth 
interspaces,  frequently  exhibits  the  quasi-uudulatory  character. 
There  is  no  prominence  of  the  cardiac  region.  As  felt  by  the 
hand,  the  sliock  is  feeble  in  proportion  to  the  purity  of  the 
dilatation  :  the  apex-beat,  though  visible,  frequently  cannot  be 
distinguished  by  the  finger  from  the  impulse  of  the  ventricles 
generally.  The  impulse,  non-vibratile,  either  consists  of  a  short 
feeble  slap,  followed  by  a  sudden  fall  back  of  the  organ,  or  of  a 
more  prolonged  faint  tremulous  motion  :  the  force  of  successive 
beats  is  unequal ;  their  rhythm  may  be  irregular  to  a  slight  or 
to  the  very  highest  degree  :  there  is  a  want  of  perfect  uniformity 
in  the  point  of  the  surface  struck  by  the  heart  in  the  successive 
beats  of  a  series,  quite  independently  of  the  influence  of  respira- 
tion :  palpitation  may  notably  increase  the  force  of  impulse, 
though  it  often  does  so  but  very  slightly.  The  intensity  of 
percussion-dulness  in  the  supei-ficial  cardiac  region  is  not,  as  it 
probably  is  in  hypertrophy,  increased;  and  in  cases  of 
attenuated  dilatation  the  parietal  resistance  may  be  less  marked 
even  than  in  the  state  of  health.  The  areas  of  dulness,  deep 
and  superficial,  are  both  widened ;  the  former  inclines  to  square- 
ness of  outline,  the  transverse  diameter  of  the  heart  having 
proportionally  undergone  a  notably  greater  increase  than  the 
vertical.  The  systolic  sound,  short  and  abrupt,  may  be  unnaturally 
clear,  both  at  the  apex  and  base,  if  the  heart's  tissue  be  firm ; 
it  appears  to  be  produced  near  the  surface,  and  its  maximum 
point  is  generally  slightly  lowered.  The  diastolic  successor 
is  not  specially  afiFected.  Both  sounds,  as  heard  at  the  top 
of  the  sternum,  bear  the  natural  relationship,  in  point  of 
intensity  and  clearness,  to  those  audible  over  the  heart  itself. 
If  the  dilated  ventricle  be  soft,  flabby,  or  fatty,  the  first  sound 
may  be  very  weak,  faint,  and  toneless ;  and  the  second  so 
feeble  as  to  be  inaudible  at  the  apex,  especially  if  the  heart  s 
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rhythm  be  markedly  irregular.  Upon  the  quality  and  mass  of 
the  heart's  textui-e  will  depend  the  extent  to  which  the  sounds 
are  transmitted  through  and  over  the  chiest;  if  the  dilated 
ventricles  be  well  nourished,  and  a  fortiori  at  all  hypertrophous, 
the  sounds  (approaching  those  of  hypertrophy  with  dilatation) 
will  be  widely  diftused,  and  clearly  audible  in  the  right  back ; 
if,  on  the  contrary,  the  dilated  heart  be  a  soft,  flabby  one,  the 
area  over  wliich  its  sounds  are  audible  may  be  extremely  limited. 
A  slapping  noise,  the  intensity  of  which  may  be  increased  by 
causing  the  patient  to  bend  forwards,  is  sometimes  produced  by 
the  collision  of  the  heart  against  the  side.  Dilatation  is  not 
habitually  productive  of  any  intra-cardiac  murmur,  unless  the 
morbid  state  has  proceeded  to  such  lengths  as  to  render  certain 
valves  incompetent  to  close  their  orifices  :  this  may  occur  with 
the  tricuspid,  more  rarely  with  the  mitral,  and  stiU  more  rarely 
with  the  aortic  valves.  The  murmurs  thus  engendered  are,  of 
course,  always  regurgitant ;  but  they  do  not  always  occur  when 
their  physical  cause,  incompetency  of  the  valves,  actually  exists, 
inasmuch  as  the  strength  of  the  ventricles  is  sometimes  incapable 
either  of  giving  the  necessary  impetus  to  the  regurgitating 
stream,  or  of  calling  forth  such  energy  of  its  own  systolic  reaction 
on  the  part  of  ihe  aorta,  as  is  required  for  the  production  of 
murmur.  It  is  also  possible  that  dilatation,  by  giving  an 
unnatural  direction  to  the  blood-current,  may  engender  mm-mur 
[436,  442].  Are  reduplications  common  when  the  ventricles 
.  are  unequally  dilated  ?  I  think  so ;  but  my  number  of  ob.'serva- 
:tions  on  the  point  is  too  small  to  justify  a  positive  assertion. 

1335.  Dilatation   of  the  right  ventricle  in  particular  is 
signified  by  extension  of  percussion-dulness  to  the  right,  by 
( excess  of  epigastric  pulsation,  by  jugular  turgescence,  and,  if 

■  there  be  either  tricuspid  regurgitation  or  some  muscular  strength 
in  the  wall  of  the  ventricle,  by  jugular  pulsation. 

1386.  Direct  evidence  of  dilatation  of  either  auricle  is  only 

■  to  be  had  by  percussion  in  the  natural  sites  of  those  cavities  : 
when  the  jugular  veins  are  permanently  dilated  and  knotty,  the 
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existence  of  dilatation  of  the  right  auricle  is  inferrible  almost  as 
matter  of  necessity. 

1337.  Symptoms. — Taking,  as  our  imaginary  model,  a  case  of 
highly  marked  general  dilatation  of  the  heart,  the  failures  of  the 
various  functions  will  be  found  much  of  the  following  kind : — (a.) 
The  patient,  habitually  irritable  and  melancholy,  breaks  from 
time  to  time  into  fits  of  despondency  and  petulant  complaint ; 
he  is  deficient  in  energy,  both  mental  and  bodily — the  dislike  to 
movement  is  only  overcome  under  the  persuasion  that  exercise 
is  in  some  measure  essential ;  the  strength  fails ;  the  weight, 
unless  factitiously  sustained  by  dropsies,  falls  very  notably ; 
sleep,  in  the  true  sense  of  the  term,  is  rarely  enjoyed, — fitful 
dozes,  abruptly  intermpted  by  startings  and  frightful  dreams 
(incubus  is  not  more  common  than  in  persons  free  from  heart- 
disease),  are  its  nearest  substitute  ;  habitually  the  patient  Has 
with  his  head  high,  and  when  under  the  pressui'e  of  a  fit  of 
dyspnoea,  or  cardiac  asthma,  he  bends  the  head  forwards,  or  sits 
erect  with  the  feet  hanging  out  of  bed ;  liis  debility  and  dropsical 
unwieldiness  prevent  him  from  assuming  some  of  the  pecuUar 
postures  in  which  the  subject  of  pulmonary  spasmodic  asthma 
struggles  for  breath.  But  there  are  cases  of  well  marked 
dilatation  in  which  the  patient  habitually  keeps  the  head  low  ; 
I  have  known  it  kept  as  low  as  the  shoulders  :  the  cause  of  the 
peculiarity  is  far  from  clear.*  (b.)  Chilliness  of  the  extremities, 
livid  discoloration  of  the  prominent  parts  of  the  face,  mottled 
with  patches  of  sallow  and  earthy  tint,  or  varied  by  leaden  or 
almost  black  discoloration  about  the  eyes  and  mouth, — conditions 
of  colour  all  of  them  most  marked,  as  a  rule,  in  the  morning ; 
lividity  or  blueness  of  the  lower  extremities  generally,  with 
excess  in  particular  spots, — spots  which,  eventually  falling  into 
a  state  of  absolutely  stagnating  circulation,  slough,  indepen- 
dently of  calcification  or  inflammation  of  the  arteries  or  veins ; 

*  A  patient  with  dilated  heart,  cardiac  dyspnoea,  congested  lungs,  and 
hydrothorax,  may  be  easiest  with  the  head  low.  Mr.  L.  seen  with  Jlr.  Har- 
gravcs,  Tunbridgo  Wells,  Sept.  1852. 
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and,  lastly,  anasarca,  softly  pitting,  spreading  from  the  feet  to 
the  abdominal,  and  even  the  thoracic,  walls,  the  external  genital 
organs,  the  face  and  neck,  rarely  the  upper  extremities ;  all 
these  conditions  show  how  deeply  the  tegumentary  system  suffers. 
'•.)  The  joints  remain  unaffected,  {d.)  Anorexia  and  nausea 
may  be  habitual.  The  tongue  is  broad,  full,  not  always  pitted 
at  the  edges,  however,  and  of  dark  purplish  ground, — the 
fauces  venously  injected.  Haemorrhage  may  occur  from  various 
parts  of  the  alimentary  mucous  tract ;  I  have  seen  this  in  the 
ease  of  the  bowels,  when  the  dilatation  alone  seemed  its  direct 
cause,  but  do  not  feel  positive  that  heemorrhage  from  the  stomach 
has  occurred  imder  my  observation,  unless  there  were  inter- 
mediate high  congestion  of  the  liver, — the  hepatic  system  may 
act  as  a  sort  of  safety-valve  for  the  stomach,  until  itself  grows 
overloaded.  Haemorrhoids  are  not  so  common  as  might  be 
expected, — the  bowels  habitually  constipated,  or  alternately 
relaxed  and  confined, — the  discharges  dark.  The  liver  is  more 
or  less  congested  :  the  hepatic  system  suffers  first,  the  portal 
secondly ;  unless  both  are  implicated,  the  size  of  the  organ  is 
not  sufficiently  increased  to  affect  the  results  of  percussion 
notably :  the  texture  of  the  lobules  may  remain  perfectly 
sound.  Positive  jaundice  does  not  occur  from  this  state  of  the 
liver  alone ;  but  I  have  seen  a  faint  yellowish  tint  during 
life,  where  death  disclosed  nothing  but  hepatic  congestion  to 
account  for  it.  Ascites  follows  on  (I  have  no  experience  of  it 
as  a  precursor  of)  anasarca,  (e.)  Venous  stagnation,  with  its 
consequences,  occurs  in  the  lungs, — oppressed  or  sighing  breath- 
ing,'eventually  orthopncea,  complete  and  habitual,  with  occasional 
asthmatic  paroxysms,  and  cough,  dry,  harassing,  and  even 
convulsive,  or  accompanied  with  expectoration,  serous,  rarely 
frothy,  or  stained  or  streaked  with  blood,  or  mixed  with  a  little 
blood,  fluid  and  dark,  or  in  pellets.  The  physical  signs  of 
bronchitis,  or  of  pulmonary  congestion  irregular,  though  most 
marked  at  the  posterior  bases,  of  pulmonary  oedema,  or  of 
pulmonary  apoplexy,  may  be  found, — actual  haemoptysis  to  some 
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amount  may  accompany  the  latter  state.  (/.)  Peeble,  fluttering 
distressing  palpitation,  increased  by  the  slightest  movement,  occur- 
ring from  some  obvious  cause,  or  as  frequently  without  apparent 
excitement,  is  a  standing  source  of  misery  to  those  sufferers. 
So,  too,  is  uneasiness  in  the  cardiac  region,  of  characters  most 
difficult  to  describe, — of  an  intensity  varying  between  a  mere 
sensation  which  constantly  reminds  patients  that,  as  they  often 
express  themselves,  "  they  have  a  heart,"  and  the  agony  of 
angina, — paroxysms  of  which  may  actually  occur  and  put 
an  end  to  existence.  Tenderness  on  pressure  may  be  discovered 
over  the  heart  in  some  cases.  The  pulse  is  either  small  and 
feeble,  and  abnormally  posterior  in  time  to  the  ventricular 
systole,  but  regular ;  or  it  is  narrow,  feeble,  fluttering,  and 
irregular.  The  latter  state  is  either  limited  to  the  periods  of 
palpitation,  or,  if  constant,  is  indicative  generally  of  softness  of 
the  heart's  texture.  True  intermittence  is  rare.  The  superficial 
pulses  are  not  visible.  Faintness,  occasionally  lapsing  into 
actual  syncope,  occurs  from  time  to  time,  (y.)  Swelling  of  the 
abdominal  lymphatic  glands  is  said  sometimes  to  take  place :  I 
have  never  seen  it.  (h.)  The  kidneys  are  passively  and 
mechanically  congested  like  the  lungs  and  liver ;  the  renal 
regions  may  be  tender  on  deep  pressure  posteriorly ;  but  I  have 
never  known  the  organs  sufficiently  increased  in  bulk  to  cause 
any  positive  extension  of  the  area  of  their  posterior  lumbar 
dulness.  The  urine  is  small  in  quantity,  liigh  coloured,  loaded 
or  not  with  lithates  ;  albuminuria  may  occur  from  mere  renal 
congestion, — *  the  urine  continues  of  good  specific  gravity,  and 
exhales  no  whey-like  odour.  The  symptoms  often  disappear 
spontaneously,  and  may  almost  always  be  quickly  removed  by 
certain  measures  directed  to  the  kidneys,  especially  cupping  or 
dry-cupping.  In  rare  instances  spontaneous  hydruria  occurs 
temporarily,  (i.)  Sexual  inclination,  though  weakened  materially, 
is  not  annulled,  —  rupture  of  a  dilated  heart  has  occurred  in 
actu  coitus.    It  is  said  that  uterine  haemorrhage  is  sometimes 


*  Coucli,  U.  C.  H.,  Females,  vol.  vii.,  pp.  341  —  345. 
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traceable  solely  to  dilatation  of  the  heart:  the  statement,  un- 
confirmed by  any  cases  that  have  fallen  under  my  notice,  seems 
to  stand  in  need  of  corroboration,  (k.)  More  or  less  congestion 
of  the  encephalon  can  scarcely  be  escaped,  where  the  face 
exhibits  marked  indications  of  that  state.  The  dull  cephalalgia, 
inability  to  exercise  the  mind,  heaviness,  torpor,  somnolence, 
semi-coma,  and  finally,  coma,  that  mark  the  progress  of  these 
cases,  are  thus  explicable.  Cerebral  hsemorrhage  and  acute 
softening  stand  in  undetermined  relationship  to  dilatation, 
(/.)  Congestion  of  the  cord  may  be  the  cause  of  certain  reflex 
phenomena,  spasmodic  cough,  startings  from  slumber  with 
affright,  and  convulsive  actions  of  short  duration  on  waking 
from  sleep,  {m.)  Muscae  volitantes,  luminous  vision,  fulness, 
wateriness,  and  injection  of  the  eyeballs ;  tinnitus  aurium, 
dulness  of  hearing,  and  deficiency  of  smell,  and  occasional 
epistaxis,  from  congestion  of  the  Schneiderian  membrane ;  all 
indicate  participation  on  the  part  of  the  organs  of  sense. 

1338.  Taking  the  systemic  and  the  pulmonary  obstructions 
as  two  separate  classes,  the  former  have  occurred  under  my 
observation  almost  invariably  before  the  latter ;  Dr.  Hope 
taught  the  converse,  but,  it  appears  to  me,  on  theoretical 
grounds. 

1339.  It  is  difficult  to  affix  specially  to  dilatation  of  the 
riffht  ventricle  any  symptoms  that  may  peculiarly  depend  upon 
it, — so  frequently  does  some  amount  of  dilatation  of  the 
left  ventricle  or  some  form  of  valvular  impediment  exist  to 
complicate  the  problem.  Theoretically,  the  signs  of  deficient 
oxygenation  of  the  blood  will  be  marked  in  proportion  to  the 
amount  of  pure  or  attenuated  dilatation  of  this  ventricle, — as 
will,  also,  the  congestive  influences  on  the  brain  and  abdominal 
viscera. 

1340.  The  diagnosis  of  dilatation  of  the  heart  turns  mainly  on 
the  following  points  : — Weak  action,  quasi-undulatory  impulse, 
indistinctness  of  the  apex-beat ;  increased  area,  with  squareness 
of  outline,  of  the  percussion-dulness,  the  whole  not  lowered  in 
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proportion  to  its  width  ;  clearness,  shortness,  abruptness  of  the 
systolic  sound,  or  great  deficiency  of  tone  in  certain  cases,  with 
prolongation  of  the  post-systolic  silence ;  peculiar  characters  of 
the  pulse ;  and  signs  and  symptoms  of  systemic  and  pulmonary 
obstruction  and  congestion. 

1341.  Simple  hypertrophy  is  distinguished  from  dilatation  by 
the  forcible  action  of  the  heart ;  by  the  praecordial  bulging ;  by 
its  distinctly  localised  thrusting  impulse ;  by  the  heart  being 
lowered  in  proportion  to  the  general  area  of  dulness ;  by  the 
muffled  dulness  and  prolongation  of  the  first  sound  and  short- 
ness of  the  first  silence ;  by  the  characters  of  the  pulse ;  and  by 
the  systemic  signs  being  those  rather  of  an  excited  than  of  a 
stagnating  circulation.  Every  one  of  these  characters  differs 
more  or  less  from  those  of  dilatation. — Eccentric  hypertrophy, 
also,  has  its  forcible  action,  praecordial  arching,  and  distinct 
apex-beat ;  the  heart  is  lowered  in  the  proportion  of  its  bulk ; 
the  systolic  sound  is  loud  and  powerful ;  and  the  pulse  differs 
from  that  of  dilatation.  The  only  difficulty  comes  of  the  fact 
that  if  the  cavities  be  more  increased  in  capacity  than  the  walls 
in  thickness,  the  systemic  and  pulmonary  signs  may  incline 
to  those  of  pure  dilatation. — Mitral  regtirgitatit  disease  will, 
under  ordinary  circumstances,  be  distinguished  from  dilatation 
by  its  special  systolic  murmur  at  the  left  apex,  and  by  the  more 
forcible  impulse  :  for  some  amount  of  hypertrophy  in  the  vast 
majority  of  cases  ensues  on  the  valvular  disease.  Still  there  are 
two  kinds  of  possible  fallacy  :  dilatation  may  be  attended  with 
dynamic  mitral  murmurs ;  and,  on  the  other  hand,  organic 
mitral  regurgitation  may,  pro  tempore,  be  murmurless.  Now, 
the  first  difficulty  will  occur  where  the  orifice  is  so  much  dilated 
that  its  valve,  though  perfectly  sound,  has  ceased  to  be  of 
suflicient  size  for  purposes  of  complete  closure.  There  are  no 
possible  means  of  distinguishing  such  regurgitation  from  that 
induced  by  actual  disease  of  the  valve  ;  happily,  the  phenomenon 
is  very  rare  ;  and,  as  tlie  other  characters  of  dilatation  must  bo 
present  in  a  high  degree,  the  treatment  will  not  err.  llie 
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seconcl  difficulty — that  of  murraurless  organic  regurgitation — 
will  arise  from  feebleness  of  the  backward  current,  itself  depend- 
ing on  temporary  general  collapse,  or  weakness  limited  to  the 
heart ;  in  a  short  while,  the  heart's  vigor  having  improved, 
mitral  murmur  becomes  audible. — Dilatation  differs  from  chronic 
pericardial  effusion  by  the  square  outline  of  its  dulness ;  by 
the  distance  from  the  clavicle  to  the  spot  of  the  apex-beat  being 
natural  or  increased  ;  by  the  heart's  sounds  being  superficial,  and 
of  about  the  same  strength  at  the  prsecordial  region  as  at  the  top 
of  the  sternum  [1184]  ;  by  the  dulness  not  extending  above  the 
thii'd  rib  ;  and  by  the  total  absence  of  friction-sound,  no  matter 
in  what  position  the  patient  be  placed. 

1342.  Frognosis. — Under  all  circumstances  a  most  serious 
disease,  the  danger  of  dilatation  increases  directly  as  the  excess 
of  the  capacity  of  the  cavities  over  the  thickness  of  their  walls ; 
directly,  too,  as  the  softness  and  flabbiness  of  the  heart's  tissue ; 
directly,  too,  as  the  general  deficiency  of  tone  in  the  system  and 
impoverishment  of  the  blood.  Once  dropsy  has  supervened,  life 
can  with  difficulty  be  prolonged  by  art  beyond  twelve  or  eighteen 
months. 

1343.  Treatment. — Dilatation  of  indubitable  existence  is  not 
removable  by  treatment :  those  doubtful  cases  of  the  disease, 
which  Dr.  Hope  professed  to  cure,  bear  no  claim  to  scientific 
recognition.  But  if  it  be  not,  in  the  highest  sense,  a  curable 
affection — though  art  cannot  remove  dilatation,  art  can  render 
dilatation  bearable,  and  even  unfelt.  In  conducting  the  treatment, 
the  essential  cUnical  element  of  the  disease,  weakness  (whether 
dilatation  be  primary  or  secondary),  must  be  constantly  held  in 
view,  all  debilitating  measures  systematically  avoided,  and  the 
effort  made  to  improve  the  heart's  tone  without  exciting  its 
irritability. 

1344.  Unprovided,  as  we  are,  with  any  medicine  exercising  a 
specific  action  on  the  tone  of  the  heart's  fibre,  general  tonics 
must  be  resorted  to.  Bitters,  mineral  acids,  and  preparations  of 
iron,  in  doses  and  combinations  modified  according  to  circum- 
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stances,  supply  the  groundwork  of  medicinal  treatment :  it  is  of 
course  to  be  understood  that  no  positive  contra-indication  to  the 
use  of  these  agents  exists  beyond  the  heart.  Opium  or  bella- 
donna, internally  and  externally,  tranquillise  excited  action  better 
and  more  safely  than  other  sedatives.*  Aconite  may  be  given  in 
very  small  doses,  on  urgent  occasions,  but  by  no  means  employed 
habitually.  The  exhibition  of  digitalis  requires  the  utmost 
caution :  slackening  the  circulation,  as  it  does,  it  promotes 
either  coagulation  within  the  heart,  or,  in  a  less  degree  of  its 
action,  accumulation  of  blood  in  the  cavities,  whereby  they  may 
be  still  further  passively  dilated.  If  the  power  of  the  ventricles 
be  seriously  impau-ed,  digitalis  cannot  be  given  without  excessive 
risk,  and  had  much  better  be  altogether  avoided.  Should  the  heart 
be  nervously  excited,  the  various  anti-spasmodics  are  indicated. 
The  inhalation  of  chloroform  or  aether  cannot,  under  any  circum- 
stances, or  for  any  object,  be  permitted. 

The  condition  of  the  chylopoietic  viscera  must  be  carefully 
watched, — due  action  from  the  bowels  ensured  daily,  without 
weakening  purgation  (aloetic  medicines  are  the  best),  and  the 
action  of  the  liver,  if  this  be  sluggish,  promoted  by  taraxacum 
and  an  occasional  mercurial  aperient. 

The  patient  should  lead  a  tranquil  life,  avoiding  all  excite- 
ment, but  mixing  in  cheerful  society ;  his  exercise  should  be 
moderate,  always  considerably  within  fatigue ;  very  gentle  use 
of  light  dumb-bells,  by  promoting  the  circulation  through  the 
upper  extremities,  seems  to  act  beneficially  ;  but  caution  is 
requisite  in  permitting  this.  A  good  nourishing  animal  diet,  of 
plain,  easily  digestible  character,  is  that  fittest  for  these  patients. 
Much  drink  of  any  kind  is  to  be  avoided  ;  bitter  beer  in  modera- 
tion is  allowable  at  dinner,  or,  if  the  patient  have  been  accus- 
tomed to  take  these,  a  glass,  or  at  most  two,  of  port  or  sherry ; 

*  Tho  influences  of  belladonna  and  opium  arc  in  some  points  of  view  so 
unlike,  so  opposed,  indeed,  that  possibly  the  states  of  bcart  and  circuLitio" 
relieved  by  eacli,  arc  not  so  really  similar  as  tlicy  appear.  See  a  paper  by  Dr. 
T.  Anderson,  on  the  Effects  of  Belladonna  in  Poisoning  by  Opium. 
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iJandeliou  coffee  is  a  good  material  for  breakfast.  A  dry,  bracing 
1  lir,  as  a  rule,  agrees  best.  Particular  cii'cumstances,  it  is  true, 
may  require  the  patient  to  live  in  one  of  the  very  opposite 
characters  ;  but,  though  a  relaxing  atmosphere  may  relieve  an 
[accompanying  dry  bronchitis,  it  unquestionably  tends  to  depress 
[.till  further  the  heart's  energy.  Flannel  next  the  skin  is  indis- 
weusable;  the  shower-bath  may  be  cautiously  tried,  and  con- 
tinued or  not  according  to  its  visible  effects, — effects  which,  it 
lias  appeared  to  me,  are,  in  all  diseases,  much  under  the 
iuifluence,  first,  of  idiosyncracy,  and,  secondly,  of  the  patient's 
)3revious  habits  in  respect  of  ablutions.  Tepid  salt-water  bathing, 
)3r  even,  when  the  affection  is  not  far  advanced,  quiet  immersion 
m  the  open  sea,  is  useful ;  swimming  exercise,  it  is  scarcely 
QQCcessary  to  say,  should  be  absolutely  avoided. 

1345.  Paroxysms  of  dyspnoea  may  be  relieved  by  hydrocyanic 
lacid,  cannabis  indica,  sether,  and  liquor  opii  sedativus,  and  the 
ssethereal  tinctui-e  of  lobelia  inflata ;  by  dry-cupping,  or  the  appli- 
sjation  of  three  or  four  leeches  to  the  prsecordial  region,  especially 
iiif  there  be  palpitation ;  or  by  the  use  of  Junod's  exhausting 
apparatus.  If  disturbed  action  be  traceable  to  hysteria,  the 
uusual  remedies  for  that  state  should  be  given ;  if  to  ilatulence, 
3arminatives  sometimes  tranquiUise  the  organ  almost  instantly. 
IPulmonary  congestion  and  sub-inflammation  require  dry-cupping, 
amustard  poultices,  flying  blisters ;  and,  as  they  are  rarely  active, 
wquill  and  ammonia  or  senega  internally.  Should  actual  pulmo- 
laary  inflammation  occur,  antimony  must  be  employed  with  great 
^caution  :  it  is  easier  to  depress  the  vital  powers  than  to  raise 
bhem.  Systemic  dropsies  are  removable  by  the  methods  else- 
nwhere  described  [1338]  ;  they  should  not  be  too  rapidly 
removed,  supposing  surgical  influence  becomes  requisite,  as  the 
sudden  loss  of  support  on  the  part  of  the  vessels  may  induce 
prostration  of  strength,  from  which  the  patient  cannot  be 
:ecovered. 
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CHANGES  OF  COKSISTENOB. 
SOFTENINO. 

1346.  In  addition  to  cases  in  which  softening  of  the  heart 
results  from  acute  inflammation,  haemorrhagic  infiltration,  or 
fatty  disorganization  of  its  texture,  that  state  is  met  with  in 
certain  acute  febrile  affections — for  instance,  typhoid  and  typhus 
fevers  ;  and  in  some  chronic  blood-diseases,  as  scurvy  and  pur- 
pura. In  all  these  instances,  softening  constitutes  an  accident 
of  the  primary  affection  ;  but  there  are  other  cases  in  which  the 
heart  notably  loses  its  consistence,  without  there  being  any 
prominent  blood-disease,  or  any  obvious  affection  of  the  organ 
itself,  except  the  deficiency  of  firmness.  To  the  latter  cases 
alone  it  is  proposed  at  present  to  refer :  they  are,  perhaps,  more 
uniformly  connected  with  fatty  alteration,  than  can  at  the  present 
day  be  demonstrated. 

1347.  The  impulse  of  a  heart  of  this  kind  may  be  invisible,  or 
visible  with  some  and  invisible  with  other  beats,  and  occasionally 
somewhat  undulatory.  K  any  single  beat  be  of  considerable 
force,  the  left  ventricle  is  very  certainly  somewhat  hypertrophous 
as  well  as  soft.  Percussion  discloses  nothing,  unless,  as  is  often 
the  fact,  the  flaccid  organ  be  dilated  also.  The  first  sound  is 
short,  flapping,  weak,  toneless,  almost  to  extinction ;  the  second 
weak  and  thin  :  there  is  no  murmur. 

The  pulse,  irregular  in  force,  may  be  excessively  so  in  rhythm, 
— no  connection  of  time  being  traceable  between  it  and  the 
systoles  of  the  heart.*  Excessively  feeble,  fluttering,  and  small, 
it  is  not  of  necessity  very  frequent :  there  are  instances,  indeed, 
in  which  it  has  appeared  unnaturally  slow  ;  this  may  sometimes, 
but  certainly  not  in  all  instances,  have  been  deception,  from 
the  weak  systoles  not  always  impressing  the  distant  vessels. 

*  In  typhoid  fever  tlicsc  characters  of  pulse,  suddenly  supervening,  hnvo 
been  shown  by  M.  Louis  to  be  significant  of  aciUe  softening  of  the  licart. 
The  ohsei-vations  of  Dr.  Stokes  on  the  state  of  the  heart  in  continued  fcvci 
arc  full  of  interest. 
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1347*.  There  are  few  symptoms  that  can  be  distinguished  from 
those  of  dilatation.  General  languor,  weariness,  incapacity  for 
exertion  of  any  kind,  faQure  of  strength,  sallowuess  and  lividity  of 
the  face,  feeble  palpitation,  sighing  respiration,  protracted  fits  of 
dyspnoea,  and  painful  sensations  about  the  heart,  occasionally 
actual  angina,  are  common  to  the  two  aifections.  Dropsical 
effusions  probably  do  not  occur  unless  there  be  dilatation,  in 
addition  to  alteration  of  the  blood :  but  the  fact  is,  softening  of 
any  duration  is  rarely  unaccompanied  with  some  increase,  general 
or  local,  of  capacity  of  the  cavities.  Softening  is  always  a 
serious  condition  :  it  aggravates  the  ill  eifects  of  any  other 
heart-affection  it  may  co-exist  with,  and  has  of  itself  proved 
suddenly  fatal,  with  or  without  symptoms  of  angina. 

1348.  The  feebleness  of  impulse,  without  increased  area  of 
dulness,  and  tbe  feeble  irregular  pulse,  without  the  signs  of 
valvular,  especially  of  mitral,  disease,  are  the  points  on  which 
the  diagnosis  of  softening  turns ;  but  these  characters  wiU  not 
distinguish  simple  from  fatty  softening, — and  scarcely  from 
dilatation. 

1349.  Treatment. — In  the  management  of  tbe  disease,  an 
attempt  must  be  made  to  improve  the  nutrition  of  the  heart  by 
raising  the  powers  of  the  system  generally,  and  improving  the 
blood.  Animal  food,  port  wine  in  moderation,  pure  bracing  air, 
regular  but  very  gentle  exercise,  and  attention  to  the  state  of  the 
skin,  are  the  hygienic  means  indicated.  To  tonics,  quinine,  iron, 
and  mineral  acids,  we  must  mainly  trust  among  medicinal  agents. 
Astringents,  provided  their  lU  influence  on  the  bowels  can  be 
obivated,  might  be  advisable — among  the  number,  gallic  and 
tannic  acids. 

Quietude,  mental  and  bodily,  is  indispensable  ;  too  much 
exercise  is  infinitely  worse  than  none  at  all ;  indeed,  the  patient's 
instinct,  as  well  as  his  feebleness,  leads  him  to  disobey  the 
instructions,  sometimes  given  in  such  cases,  for  forced  pedes- 
trian exercise.*    Fits  of  passion  should  be  studiously  avoided. 

•  It  appears  to  me  that  error  is  very  frequently  committed  in  the  attempt 
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Direct  sedatives  of  the  heart  cannot  be  given  without  extreme 
danger ;  and  inhalation  of  aether  or  chloroform  is  under  no 
circumstances  permissible. 

INDURATION. 

1350.  General  induration  of  the  heart,  excessively  rare  under 
any  circumstances,  scarcely  occurs  except  from  contractile 
hardening  of  solidified  lymph  and  calcification.  It  may  be 
supposed  to  weaken  the  muscular,  and  intensify  and  give  undue 
clearness  to  the  valvular,  portion  of  the  first  sound.  Should  any 
knocking  sound  exist  at  the  apex,  it  would  probably  be  pecu- 
liarly clear.  But  these  signs  require  revision  at  the  bed-side : 
I  give  them  hypothetically,  having  never  met  with  a  case  of  the 
kind. 

1351.  Induration  of  the  papillary  muscles  of  the  left  ventricle 
is  not  very  uncommon  :  if  combined  with  contraction  of  their 
substance,  it  must  cause  mitral  regurgitation.  The  induration- 
matter  infiltrating  them  has  occasionally  been  calcified  and  even 
pseudo-ossified. 

to  force  patients,  labouring  under  various  diseases,  to  walk,  walk,  wall;  in 
spite,  often,  of  their  own  convictions  that  each  additional  walk  has  helped 
them  on  towards  that  bourne,  whence  no  walker  returns.  I  do  not  refer, 
merely,  to  the  bygone  well-known  practice  in  a  central  provincial  town, — but 
to  the  too  indiscriminate  recommendation  of  toilsome  foot  exercise  by  many 
of  the  profession  generally.  I  have  known  a  man  labouring  under  chrome 
nephritis,  with  alkaline  urine  and  the  general  cachectic  condition  of  that 
disease,  directed  to  perform  such  pedestrian  feats,  by  way  of  recovering  his 
health,  as  he  himself  well  knew  would,  on  the  very  first  day,  have  brought  on 
such  an  acute  attack,  as  probably  must  have  confined  him  to  bed  or  a  sofa  for 
a  month.  I  entertain  not  a  doubt  that  the  lives  of  sufferers  from  cardiac 
disease  are  often  put  in  jeopardy  by  the  effort  to  exercise  beyond  their  powers. 
Because,  in  the  physiological  order  of  things,  it  is  good  to  walk,  tlie  inference 
is  at  once  drawn  that  it  is  universally  good  in  the  pathological  order  of  things. 
But,  in  point  of  fact,  each  disease  has  its  o^vn  appropriate  kind  and  quantity 
of  exorcise, — and  that  kind  and  that  quantity  arc,  as  all  truths  in  thcrapcuUCj 
to  be  learned  in  each  instance  by  experience  alone. 
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ADVENTITIOUS  PKODUOTS. 
OAliOIFIOATION. 

1353.  Calcification  may  occur  in  any  one  of  the  tissues  of  the. 
Iheart,  in  the  actual  substance  either  of  induration-matter, 
tfibrinous  coagula,  atheroma,  or  tubercle.  In  the  valves  it  pro- 
1  duces  obstruction  and  regurgitation ;  in  the  cavities  its  effects 
I  coincide  with  those  of  polypoid  concretions  ;  in  the  pericardium, 
land  still  more  in  the  heart's  substance,  calcification  obstructs  the 

heart's  movements ;  in  the  coronaiy  arteries,  if  carried  to  any 
(extent,  it  must  interfere  with  the  nutrition  of  the  organ,  and 
I  may  induce  fatal  angina. 

1353.  Calcification  of  induration-matter  in  the  pericardium 
!may  conceivably  give  an  osteal  quality  to  the  percussion-note 
I  over  the  heart,  and  impress  something  of  a  similar  character  on 
;  the  systolic  sound  :  here  are  conditions  which,  with  a  previous 
1  history  of  pericarditis,  might  give  an  inkling  of  the  existence  of 

the  state  in  question.  I  have  seen  one  example  of  lamellar 
;  pseudo-ossification  of  the  pericardium.     There  are  no  known 

means  of  distinguishing  calcification  of  the  endocardium  from 
'Other  morbid  changes,  interfering  organically  with  the  play 
'  of  the  valves. 

FATTT  DISEASES. 
I. — FATTY  INFILTRATION. 

1  1354.  Fat  accumulates  in  three  positions  in  connection  with 
the  heart — (a)  under  the  pericardium,  (5)  under  the  endocardium, 
and  (c)  amid  the  muscular  fibres. 

1355.  (a  and  c)  Sub-pericardial  fat,  chiefly  gathering  about 
the  right  side  of  the  organ,  and  the  ventricles  rather  than  the 
auricles,  when  abundant,  encroaches  on,  and  to  a  greater  or  less 
depth  renders  the  muscular  texture  beneath  soft  and  atrophous. 
But  this  influence  on  the  nutrition  of  the  fibres  is  produced  by 
simple  pressure,  not  by  intrinsic  deterioration  of  the  fibre  itself. 

1356,  Laennec  was  of  opinion  that  this  species  of  fatty 
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affection  "  must  exist  in  a  very  great  degree  before  it  gives  rise 
to  any  serious  complaint:"  and  he  was  in  all  likelihood  right. 
True,  cases  have  been  recorded  in  some  number,  where  the 
gravest  eifects  have  been  assigned  to  such  fatty  disease ;  but 
very  probably  it  must  either  in  these  instances  have  led  to  total 
destruction  of  fibre  in  limited  places,  or  intra-sarcolemmous  fatty 
change  must  have  coexisted.  There  are  no  recorded  proofs,  as 
far  as  I  know,  that  rupture  of  a  fatty  heart  has  ever  taken  place, 
unless  where  the  latter  condition  existed ;  though  the  accident 
very  conceivably  may  have  occurred  independently  of  this. 

1357.  Still  fatty  accumulation  under  the  pericardium  produces 
minor  annoyances,  and  some  physical  signs.  Sensation  of 
oppression,  or  even  pain,  about  the  praecordial  region  ;  syncopal 
feelings  on  exertion  ;  inability  to  walk  quickly  on  level  ground 
and  to  get  up  hill,  except  with  great  and  painful  eifort ;  inclina- 
tion to  coldness  in  the  extremities ;  feeble  (but,  as  far  as  I 
positively  observed,  regular)  pulse,  of  about  medium  frequency  ; 
sluggish  action  of  the  liver  and  bowels ;  occasional  giddiness  ; 
and  feeble  cardiac  impulse,  with  a  too  extensive  dulness  under 
percussion,  the  sounds,  especially  the  fu'st,  being  weak  and  ^ 
toneless  : — these  were  the  symptoms  and  signs  in  the  only 
person,  a  male,  aged  sixty-foui',  I  happen  to  have  watched 
professionally  during  life  and  opened  after  death,  whose  heart 
was  at  once  loaded  with  sub-pericardial  fat,  and  positively  free 
from  serious  softening  or  notable  amount  of  iutra-sarcolemmous 
oil.  There  was  in  this  instance  a  considerable  quantity  of  fat  in 
the  lower  part  of  the  mediastinum,  which  may  have  contributed  to 
weaken  the  heart's  shock  against  the  side.  Dr.  Hope  speaks  of 
the  pulse  being  irregular  in  such  cases ;  but  in  the  only  instance 
where  he  made  a  post-mortem  examination,  the  tissue  of  the 
organ  was  softened  as  well  as  loaded  with  fat. 

(i)  Minute  pellets  of  fat  are  sometimes  seen  under  the  endo- 
cardium :  in  the  present  state  of  knowledge  they  are  devoid  of 
clinical  interest.  I  have  also  frequently  noticed  microscopically, 
fat,  granular,  and  oilj',  between  the  laminae   of  the  aortic 
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valves  ;  and  also  in  the  substance  of  fibrous  vegetations  on  the 
free  surface  of  various  valves :  but  the  clinical  import  of  these 
conditions  has  yet  to  be  worked  out. 

II. — FATTT  ATBOPHY. 

1358.  A  fatty  pseudo-metamorphosis  of  the  muscular  fibre  of 
the  heart,  or  rather  deposition  of  fat,  sequential  to  the  atrophous 
destruction  of,  and  in  place  of,  that  fibre,  is  the  most  important 
afi'ection  belonging  to  the  present  class. 

1359.  Laennec  acutely  saw  the  distinction  between  this 
form  of  destruction  and  mere  fatty  infiltration,  with  muscular 
wasting  produced  by  pressure,  and  to  his  description  of  the 
naked-eye  appearances  modern  observation  adds  but  little.  Parts 
of  the  organ  thus  afiected  lose  consistence  more  or  less,  tearing 
in  extreme  cases  with  the  greatest  ease ;  vary  in  tint  from  a 
dehcate  faded-leaf  hue  to  a  pale  dirty  brown,  mottled  with 
darker  spots ;  rarely  feel  greasy,  though  readily  yielding  oil 
under  pressure  ;  the  organ,  in  most  instances  natural  in  size, 
may  be  hypertrophous,  or,  as  is  much  more  common,  dilated ; 
locally  infiltrated  with  blood,  aneurism al  or  actually  ruptured. 
The  coronary  arteries  may  be  atheromatous,  calcified  and 
obstructed,  or  healthy ;  nor  does  there  exist  any  necessary 
relationship  between  morbid  conditions  of  these  vessels  and  the 
muscular  waste.  The  aortic  or  mitral  valves,  or  both,  are 
sometimes  diseased ;  but  there  does  not  seem,  from  what  has 
fallen  under  my  notice,  to  be  any  necessary,  or  even  close  con- 
nection between  the  two  states ;  neither  does  calcification  of  the 
aorta  appear  to  be  more  frequent  than  in  persons  of  the  same 
age,  cut  off  without  fatty  heart. 

Both  ventricles  are  most  commonly  affected ;  the  left  alone 
more  frequently  than  the  right  alone.  The  layers  of  substance 
immediately  beneath  the  endocardium  and  the  pericardium  sufi'er 
earlier  than  the  intervening  strata ;  eventually  the  eutii'e  thick- 
ness of  the  walls,  papillary  muscles,  and  columnaj  carncaj,  become 
involved.    The  auricles  seem  very  little  prone  to  this  morbid 
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change  :  Dr.  Ormerod  questions  its  ever  occurring  there ;  but  I 
have  most  certainly  observed  it  in  the  right  auricle. 

1360.  The  microscopical  characters  of  the  disease  are  closely 
the  same  in  the  heart  as  in  voluntary  muscles.  But  its  very 
earliest  evidences  are  perhaps  less  readily  caught ;  because,  as 
Dr.  Ormerod  observes — an  observation  in  which  I  concur — the 
transverse  striae  are  in  the  normal  state  less  distinctly  marked  in 
the  cai'diac  than  in  the  voluntary  fibre  :  this,  at  least,  I  hold  to 
be  true  of  the  adult  heart.  The  outline  of  the  fibre  is  preserved, 
while  the  striated  appearance  wholly  loses  its  clearness  of 
definition,  a  granular  condition  taking  its  place  ;  little  by  little 
the  granular  appearance,  at  first  even  and  transverse,  becomes 
perfectly  irregular ;  meanwhile  oil-globules  accumulate  within 
the  sarcolemma  more  and  more,  till  they  completely  obscure  any 
remaining  muscular  element.  Oil  is  also  found  outside  the  sarco-. 
lemma,  probably  in  part  produced  there,  and  in  part  reaching  that 
situation  through  rupture  of  the  sarcolemma.  Mther,  dissolving 
the  oil,  will  disclose  elements  of  fibre,  where  they  had  previously 
been  imperceptible.  The  diseased  fibres  are  not  notably,  if  at 
all,  less  in  diameter  than  healthy  ones. 

1361.  The  disease  has  been  noticed  in  the  subjects  of  old 
pericarditis  and  endocarditis, — whether  as  a  coincidence,  or  as 
an  eifect,  remains  to  be  proved.  So,  again,  it  has  been  found 
co-existent  with  phthisis,  and  various  pulmonary  inflammations, 
with  scurvy,  purpura,  renal  diseases,  gout,  chronic  rheumatism, 
paraplegia,  hepatic  disease  with  gall-stones,  haemorrhage  in 
various  situations,  and  continued  fever, — in  a  word,  there 
seems  to  be  no  diathesis  which  excludes  it,  nor  is  it  protective 
against  any  other  form  of  disease.  On  the  other  hand,  fatty 
disorganization  may  be  the  sole  afi'ectiou  in  the  body. 

1362.  It  would  be  foreign  to  the  purposes  of  a  purely  practical 
work  to  discuss  the  mechanism  of  fatty  degeneration, — as 
exposed  variously  by  Paget, Ormerod,  Quain,  Lehmann,  Valentin, 
and  Handfield  Jones.  But  it  may  be  as  well  to  state  my 
belief  that  the  recognised  laws  of  vital  processes,  as  well  as 
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attainable  positive  evidence,  are  repugnant  to  the  admission  of 
the  direct  metamorpliosis  of  protinaceous  into  fatty  matters  in  the 
midst  of  a  tissue  living  and  active, — as  of  so  much  dead  muscle 
into  adipocere.  I  agree  with  those  who  infer  that,  first,  atrophy 
of  the  sarcous  elements  occurs,  and  that,  secondly,  oil  is  mo- 
lecularly  laid  down  in  the  place  of  the  absorbed  elements. 
The  fat  seems  the  mere  index,  in  no  wise  the  essence,  of  the 
disease. 

Hence  the  true  problem  becomes  the  determination  of  the 
( causes  of  the  primary  failure  of  nutrition  of  the  sarcous  struc- 
1  ture  ;  and  of  this  we  are  utterly  ignorant.    The  whole  history 
>  of  this  and  allied  affections  deposes  against  its  merely  local 
:  mechanism  •*  while,  on  the  other  hand,  we  are  unacquainted 
with  any  form  of  blood-disease   or  nervous  dyscrasia  even 
!  seemingly  essential  to  its  existence. f    And  admitting  the  reality 
of  some,  as  yet  undiscovered,  preliminary  morbid  state  of  the 
blood,  it  would  remain  to  be  ascertained  why  that  particular 
.  form  of  pravity  of  the  fluid  should  lead  to  the  impaii'ment  of 
\ihe  nutrition  of  the  heart  rather  than  of  other  textures.  The 
■  disease  is  fundamentally  diflerent  pathologically  from,  however 
'  closely  allied  clinically  to,  mere  fatty  infiltration. 

1363.  Though  occurring  in  youth,  fatty  disorganisation  is 
essentially  a  disease  of  middle  and  advanced  life  ;  most  common 
iu  males ;  occurs  in  all  ranks  of  society,  though  most  frequently 
perhaps  in  the  middle  and  upper  ;  and  in  rare  instances  may  be 
seen  in  individuals  cut  off  by  acute  disease,  while  systematically 

I      *  The  fatty  iDetamoq>1iosi9  of  muscles  adjoining  non-reduced  dislocations 
'■  and  ankyloses,  and  lliat  occurriug  in  paralysed  limbs,  and  in  bed-ridden  people, 
;  is  explicable  by  the  waste  consequent  on  inaction  :  but  it  is  difficult  to  admit 
even  the  minor  influence  of  any  such  cause  in  tlic  case  of  tlic  heart. 

+  Dr.  Smith  of  Dublin,  in  some  of  these  cases  found  oil  in  the  blood ;  but 
in  wo,  with  Dr.  Stokes,  accept  the  fact  as  au  "apparent  proof"  that  fatty 
:irt  may  be  produced  by  llie  assimilation  of  ready  formed  oil  in  the  blood? 
am  disjjoscd  to  think  not  :  the  two  conditions  were  probably  mere  coinci- 
■  :iices.  Piarhx-mia  m.-iy  exist  without  fatty  heart,  and  fatty  lieart  without 
i.it  diseased  state  of  the  blood. 

a  Q 
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living  after  the  most  approved  hygienic  models.  The  influences, 
if  any,  of  manner  of  life,  and  quantity  *  and  quality  of  food  are 
unestablished. 

1364.  The  clinical  aspects  of  the  disease  vary  greatly  with 
the  superficial  extent  and  the  degree  of  the  atrophous  change. 
That  fatty  metamorphosis  may  be  found,  and  to  no  insignificant 
amount,  where  neither  subjective  nor  objective  cardiac  symptoms 
had  awakened  attention  during  life,  is  indubitable.  And  it  is 
equally  certain  that  hearts  have  been  carefully  examined  during 
life,  and  pronounced  free  from  disease,  which  almost  immediately 
afterwards  (death  arising  from  other  causes)  have  been  found 
very  sensibly  fatty.  The  disease  may  then  to  the  observer  of 
the  present  day,  at  least  in  its  minor  and  moderate  degrees, 
be  latent. 

1365.  Signs  and  Symptoms. — But  the  rule  is  that,  if  the 
affection  be  at  all  marked,  its  clinical  evidences  are  more  or 
less  precise  and  positive. 

1366.  The  physical  signs  are  those  of  a  soft  heart :  weak 
impulse,  indistinctness  of  the  apex-beat,  percussion-dulness, 
both  superficial  and  deep,  unchanged  in  area,  unless  there  be 
alteration  of  bulk  from  some  independent  cause ;  a  feeble, 
toneless,  short  first  sound  ;  a  long  first  silence,  and  a  feeble,  but 
relatively  distinct  and  accentuated,  second  sound.  If  the  fatty 
disorganisation  be,  as  it  often  is,  in  great  excess  in  the  left 
ventricle,  the  first  sound  may  be  of  notably  fuller  tone  at  the 
right  than  the  left  apex,  and  the  second  sound  louder  and  more 
strongly  accentuated  at  the  second  left,  than  at  the  second  right, 
cartilage  :  the  relative  state  of  preservation  of  the  muscular 
structure  of  the  two  ventricles  explains  these  facts.  The 
indistinctness  of  the  apex-beat  is  probably  owing  to  the  want 
of  power  of  the  fibres,  naturally  giving  the  spiral  movement 
to  the  heart  in  systole :  the  whole  organ  is  simply,  and  as  it 
were  lazily,  projected  forwards.  Possibly  a  dynamic  mitral 
regurgitant  murmur  may  sometimes  occur ;  but  I  do  not  know 

•  Aristotle  ascribed  conversion  of  muscle  into  fat  to  excess  of  nourishment. 
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this  from  observation  ;  and,  in  the  present  state  of  knowledge, 
if  murmur  exist,  its  explanation  must  be  looked  for  in  valvular 
disease  or  alteration  of  the  blood,  I  have  never  met  with 
absolute  deficiency  of  either  sound  over  the  entire  cardiac  region. 

1367.  The  symptoms  in  highly  marked  cases  are  somewhat 
as  follows.  The  patient,  though  not  necessarily  out  of  health 
generally,  unable  to  undertake  any  sustained  labour,  exhausted 
on  the  first  attempt  almost,  forced  often,  when  making  an  effort 
to  walk,  to  stop  at  every  few  paces  from  cardiac  uneasiness, 
dyspnoea  or  both,  is  irritable  in  temper,  dejected  and  peevish, — 
emotional  states  coming  either  directly  of  the  disease  and  its 
perverted  state  of  circulation,  or,  indirectly,  of  the  incapacity  for 
occupation  it  entails.  His  tissues  generally  are  soft  and  flabby  ; 
his  muscular  power  almost  nuU ;  the  skin  of  the  face  pale  and 
sallow,  or  more  or  less  livid  ;  the  feet  and  ankles  disposed  to 
oedema;  the  appetite  feeble,  the  digestive  forces  languid,  the 
bowels  confined,  the  liver  larger  than  natural,  and  readily 
increased  in  size  during  paroxysms  of  dyspnoea. 

Easily  put  out  of  breath,  as  a  rule,  and  subject  to  fits  of  dys- 
pnoea of  very  irregular  rhythm  and  sometimes  orthopnoeal,  yet  not 
constantly  asthmatical,  the  patient  may,  on  the  contrary,  be 
free,  even  under  great  cardiac  distress,  from  subjective  or  objec  - 
tive  difliculty  of  breathing.  In  rare  instances  the  breathing 
exhibits  very  peculiar  characters,  thus  described  by  Dr.  Stokes  : 
a  series  of  inspirations  takes  place  increasing  to  a  maximum, 
and  then  declining  in  force  and  length,  until  a  state  of  such 
complete  apnoea  is  established,  that  the  patient  may  be  supposed 
dead,  when  a  low  inspiration  marks  the  commencement  of  a 
new  ascending  and  then  descending  series  of  inspirations  ;  the 
patient  does  not  sufi"er  during  the  suspension  of  breathing,  and 
there  is  no  physical  sign  except  respiration  weak  to  suppression, 
followed  by  its  most  highly  exaggerated  form.*  A  tendency  to 
sigh,  without  emotional  influence  or  mere  habit  to  explain  it, 
may  in  some  cases  be  connected  with  the  commencement  of  fatty 

*  Dr.  Clieyne  observed  this  pbenomcnon  in  1816  :  each  revolution  in  tlic 
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metamorphosis.  I  have  known  cough  a  troublesome  symptom, 
unattended  with  signs  of  bronchitis  or  any  other  pulmonary 
affection. 

The  pulse  may  be  perfectly  regular  in  force  and  rhythm,  and 
of  medium  frequency,  as  the  habitual  state,  even  where  stron;r 
evidence  exists  of  advanced  fatty  change, — and  in  one  case  of 
this  kind,  even  when  the  pulse  became  paroxysmally  frequent, 
with  anginal  pain,  it  maintained  its  regularity.  But  this  is  the 
exception.  Commonly  the  pulse  is  irregular  in  force  and 
rhythm,  either  constantly  or  from  time  to  time  under  the  influ- 
ence of  excitement,  flatulence,  indigestion,  or  effort.  On  such 
occasions  it  may  become  exceedingly  frequent :  I  have  known 
it  uncountable — in  the  main  from  frequency  ;  in  part,  however, 
from  irregularity.  Infrequency  of  pulse,  occasionally  met  with, 
is  in  some  cases  referrible  to  the  weakness  of  occasional  systoles ; 
but  the  systoles  are  themselves  sometimes  much  less  frequent 
than  natural,  and  may  fall,  as  originally  noticed  by  Dr.  Adams, 
to  thirty,  or  even  less,  in  the  minute  [1145].  The  pulse  may, 
when  frequent  and  irregular,  have  also  a  tingling  character, 
according  to  Dr.  Stokes :  but  in  the  only  instance,  he  reports, 
there  was  marked  mitral  coarctation.  What  the  conditions  are, 
specially  productive  of  these  varieties  of  pulse,  remains  to  be 
determined ;  the  greatest  irregularity  may  exist  without  mitral 
disease,  but  not,  I  am  inclined  to  think,  without  dilatation, 
Occasional  fits  of  palpitation,  attended  with  choking  sensations, 
cardiac  uneasiness,  pain  or  actual  angina,  occur ;  and  the  patientj 
readily  becoming  faint  on  the  least  exertion,  falls  into  a  state  of 
actual  syncope  from,  time  to  time. 

Sexual  inclination  and  power  both  fail :  in  one  of  the  best 
hiarked  cases  of  the  disease,  clinically  speaking,  I  ever  saw  in  a 
person  under  the  age  of  forty-five,  it  was  this  failure,  and  not 
the  cardiac  symptoms,  that  led  to  my  being  consulted. 

state  of  breathing  in  Iiis  patient  occupied  about  a  minute;  the  cessation  of 
brealbiiig,  a  qu.irter  of  a  minute ;  the  number  of  respirations  in  a  minute 
equalling  about  tliirly. 
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;  The  encephaloa  suffers  too.  Vertigo,  failure  of  sight,  dull 
acliiug  sensatious  in  the  head,  feebleness  of  intellect,  and  especially 
of  memory,  and  somnolence  become  common,  with  the  advance 
of  the  disease,  either  as  almost  habitual  states,  or  as  paroxysmal 
occurrences.  And  such  attacks  may  proceed  farther ;  the 
patient,  becoming  suddenly  comatose,  may  exliibit  many  of 
the  appearances  of  an  apoplectic  seizure, — sudden  fall  to  the 
ground,  complete  insensibility  with  stertorous  breathing,  while 
the  pulse  becomes,  even  if  previously  an  infrequent  one,  still  more 
infrequent.  The  attacks  are  generally  brief,  easily  recovered 
from,  and  very  rarely  followed  by  paralysis.  The  intimate  nature 
6f  these  seizures  remains  to  be  unravelled  ;  that  the  brain  is 
organically  sound,  even,  is  far  from  being  demonstrated, — but 
in  their  immediate  mechanism  they  appear  to  me,  with  Dr. 
Stokes,  rather  to  depend  on  deficient  arterial  supply  and  venous 
stasis,  than  on  excess  of  blood  transmitted  to  the  brain.  Dr. 
Stokes  refers  to  a  case  in  which  the  patient,  warned  by  certain 
premonitory  symptoms,  was  enabled  to  save  himself  from  attacks 
by  "  hanging  his  head,  so  that  it  rested  on  the  floor."  There 
seems,  indeed,  a  close  alliance  between  tliese  apoplectiform 
attacks  and  syncope;  and  a  patient  who  has  long  been  the 
Bubject  of  syncopal  attacks,  may  lose  these  and  have  the  apo- 
plectiform variety  instead.  I  have  twice  observed  in  cases  of 
fatty  heart,  as  far  as  clinical  evidence  is  concerned,  formication, 
slight  numbness  and  tendency  to  feeling  of  cold  in  the  lower 
extremities,  the  patients  being  free  from  other  ordinary  symptoms 
of  disease  of  the  cord,  and  certainly  free  from  intra-pelvic 
affections,  enlarged  prostate,  strictui-e  of  the  urethra,  renal 
disease  and  spermatorrhoja.  Were  not  these  symptoms  of 
implication  of  the  medulla  analogous  in  mechanism  to  the  quasi- 
apoplectic  seizures  ? 

Little  or  nothing  is  known  positively  concerning  the  state  of 
the  blood.  I  have  failed  to  find  the  venous  hum  of  anaemia,  in 
cases  where  the  tissues  were  markedly  pallid, — but  the  patients 
were  ag'ed.    The  piarhajmia,  noticed  by  Dr.  Smith,  was  clearly 
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exceptional  and  accidental.  It  is  more  than  doubtful  that  the 
urine  possesses  any  distinctive,  or  indeed  habitually  morbid, 
character:  I  can  answer  in  the  negative  for  fat,  albumen,* 
sugar,  biliphsein,  excess  of  urea,  casts  of  the  tubules,  and 
spermatozoa ;  oxalates,  uric  acid,  and  amorphous  and  triple 
phosphate,  occasionally  present,  are  of  no  significance. 

1368.  Prognosis. — Patients  labouring  under  this  disease,  are  4 
often  possessed  with  the  idea,  which  occasionally  proves  a  pro- 
phetic one,  that  they  shall  expire  suddenly.  Death  has,  in  truth, 
occurred  instantaneously,  either  from  rupture  into  the  pericar- 
dium, or  by  coma,  or  by  syncope  ;  in  other  instances,  the  fatal 
event  is  slowly  brought  about  by  asthenia.  On  the  other  banc}, 
fatty  disorganisation  of  the  heart  is  by  no  means  necessarily 
fatal:  I  have  known  extensive  destruction  of  the  kind  exist,  ^ 
where  death  had  occurred  from  unconnected  chronic  disease  of 
other  organs ;  and  the  proofs  that  a  moderate  amount  of  the 
change  may  be  comparatively  innocuous  are  of  daily  occurrence. 
Nevertheless,  could  we  positively  diagnosticate  the  disease, 
no  matter  how  slight  its  extent,  its  existence  should  never 
be  lost  sight  of,  either  in  regard  of  prognosis  or  therapeutics. 

1369.  Diagnosis. — If  weak  cardiac  action,  feeble  toneless 
sounds,  absence  of  murmur,  and  percussiou-dulness  of  normal 
area,  coexist  with  frequent  and  irregular  or  infrequent  and 
regular  pulse,  respiration  of  ascending  and  descending  rhythm, 
and  the  peculiar  cerebral  attacks  described,  there  can  probably 
be  little  doubt  of  the  existence  of  this  form  of  atrophy  of  the 
heart.  But  the  value  of  this  proposition  is  less  than  it  seems  j 
for,  even  in  cases  anatomically  well  marked,  the  pulse  may  be  t 
perfectly  natural ;  apoplectiform  attacks  are  very  rare ;  and  the 
perverted  rhythm  of  respiration  seems  only  to  occur  within  the 
last  few  weeks  or  days  of  existence,  when  the  question  of  * 
diagnosis  has  lost  its  chief  practical  utility.  The  possibility  of 
iufrequency  of  pulse  being  a  normal  state,  too,  must  not  be 

*  Slight  .nlbuniinuria  occiire  where  dilaUtion  coexisU  with  fatty  change  i 
but  1  have  uot  known  the  latter,  unaided,  produce  it. 
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forgotten  [1144].  Besides  it  remains  to  be  proved  that  certain 
forms  of  dUatation  are  not  capable  of  producing  tiiese  cerebral 
and  respii'atory  disturbances.  The  physical  signs  enumerated, 
coupled  with  the  deficiency  of  the  dropsies  and  other  systemic 
effects  of  dilatation,  seem  to  furnish  the  most  serviceable  guides 
to  direct  diagnosis. 

Mr.  Canton  shows  the  arcus  senilis  to  be  the  result  of  fatty 
atrophy  of  the  cornea.  But  the  arcus  senilis,  like  fatty  heart 
in  the  generality  of  cases,  is  an  attribute  of  age :  its  discovery 
will  do  no  more  in  confii-matiou  of  an  otherwise  doubtful 
diagnosis  of  fatty  heart,  than  would  ascertaining  that  the 
patient  has  passed  his  fiftieth  year.  If  indeed  the  corneal 
change  were  found  in  a  youthful  person,  it  might  possibly 
have  some  weight :  that  fatty  heart  may  exist  without  change 
in  the  cornea  is  certain, — and  the  converse  holds  equally  good. 

The  tendency  to  infrequent  pulse  perverts  the  pulse-respiration 
ratio, — but  observations  are  wanting  on  this  point. 

1370.  Of  the  impossibility  of  distinguishing  simple  from  fatty 
softening  I  have  already  spoken  [1348] ;  but,  fortunately  for 
purposes  of  diagnosis,  the  simple  change  is  of  extreme  rarity ; 
nor  do  I  know  of  any  means  whereby  fatty  pseudo-metamorphosis 
may  with  surety  be  distinguished  from  mere  infiltration.  The 
researches  of  M.  Bizot  into  the  relationship  of  subcutaneous 
fat  to  fat-accumulations  about  the  heart  furnish  no  clinically 
available  help.  The  natural  areje  of  the  cardiac  dulnesses,  and 
the  absence  of  systemic  congestion  and  dropsy  will  distinguish 
fatty  disorganisation  from  dilatation ;  if  there  be  marked 
jugular  distension,  or  a  fortiori,  jugular  pulsation,  the  case  is 
not  one  of  fatty  disease.  From  all  forms  of  valvular  disease 
the  present  affection  differs  in  the  absence  of  organic  intra-cardiac 
murmur :  still  a  dynamic  mitral  regurgitant  murmur  possibly  may 
exist ;  basic  systolic  murmur  of  blood  origin  is  rare ;  whatever 
be  the  morbid  state  of  the  fluid  in  these  patients,  it  seems  un- 
favourable to  murmur.  From  chronic  pericardial  effusion  fatty 
disease  will  differ  by  the  normal  area  and  shape  of  cardiac 
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(lulness,  by  the  absence  of  precordial  arching,  and  by  the  fact 
that  the  heart-sounds  are  at  least  as  well  marked  at  the  cardiac 
region  as  at  the  top  of  the  sternum;  the  history  of  the  case  will 
prevent  the  possibility  of  error. 

1371.  The  apoplectiform  seizures  are  distinguished  from  epilep- 
tic attacks  by  the  absence  of  convulsions, of  foaming  at  the  mouth, 
and  of  cervico-facial  tm-gescence.  But  at  the  time  of  seizure  it 
may  be  much  more  difficult  to  distinguish  them  from  urfemic 
apoplexy.  The  deficiency  of  marked  changes  in  the  urine  and 
of  anasarca  will  be  the  fundamental  guides  to  distinction.  In 
the  pallor  of  face  and  absence  of  subsequent  paralysis  the  two 
varieties  agree. 

1373.  Treatment. — The  treatment  of  this  affection  is  essen- 
tially that  recommended  for  simple  softening  of  the  heart.  It 
seems  natural  to  enjoin  abstinence  from  fats  of  aU  kinds,  and  of 
materials  amylaceous  and  saccharine,  readily  converted  into  fat ; 
yet  there  may  be  little  philosophy  here  after  all, — if  the  local  fatty 
state  be,  as  seems  strongly  probable,  a  mere  evolution  of  a  form 
of  atrophy.  But  protinaceous  food  is  unquestionably  proper,  in 
full,  but  divided,  quantity ;  the  moderate  use  of  wine,  or  brandy, 
in  no  wise  evil. 

The  sufferer  from  fiitty  heart  should  be  very  cautiously  submitted 
to  lowering  regimen  or  depressing  medicinal  treatment  for  any 
intercurrent  attack  that  might,  in  a  previously  healthy  person, 
call  emphatically  for  sucli  measiu'es.  Chloroform  to  the  prse* 
cordial  surface  even  is  inadmissible :  its  inhalation  hazardous  to 
tiie  last  degree,  though  it  is  difficult  to  avoid  the  conviction  that 
people  with  fatty  hearts  have  occasionally  inhaled  with  impunity. 

Tiie  gentle  but  steady  use  of  electro-galvanism  seems  to  me 
seriously  worthy  of  trial ;  physiological  results  are,  however,  very 
contradictory  on  the  point. 

Moderate  exercise  on  level  ground,  if  not  productive  of  dis- 
tress, should  be  daily  taken.  Pure  bracing  air  is  theorelicnliv 
indicated.  But  I  am  unacquainted  with  ^ny  facts  proving  that 
forced  exercise  in  mountainous  countrie?  can  cure,  or  even 
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stay  the  onward  progress  of,  the  disease  we  have  been  consider- 
ing; the  cardiac  affections  I  have  known  removed  by  Alpine 
tours  have  been  simply  functional  derangements  of  the  heart 
dependent  on  gastro-hepatic  dyspepsia. 

■  The  apoplectiform  seizures,  intercurrent  to  the  disease,  should 
clearly  be  met  by  stimulants  internally  and  counter-irritation  to 
the  lower  extremities  :  they  ought  in  fact  to  be  treated  much  as 
syncopal  attacks. 

TUBERCLE. 

1373.  (a)  Tubercle  very  rarely  forms  in  the  heart;  and  only 
in  cases  of  general  tuberculisation,  or  as  an  extension  from 
similar  substance  deposited  under  the  pericardium.    Its  signs 

.  and  symptoms,  if  it  have  any  peculiar  to  itself,  are  unknown. 

1374.  (5)  More  commonly,  tubercle  forms  beneath  the  serous 
layer  of  the  pericardium,  either  cardiac  or  parietal.  Occurring 
in  the  state  of  semi-transparent  gray  granulation,  it  may  remain 
latent,  or  excite  inflammation  of  that  membrane.  The  ensuing 
pericarditis  produces  the  same  physical  signs  and  local  disturb- 
:  ance  as  if  it  were  of  idiopathic  origin.  But,  probably  on  account 
of  the  tendency  to  secondary  formation  of  tubercle  amid  the 
simple  inflammatory  exudation-matter,*  the  disease,  unless  fatal 
at  once,  tends  just  as  peritonitis  of  the  same  origin,  to  lapse  into 
a  chronic  state,  attended  with  more  or  less  constant  local 
symptoms.  This  was  the  view  of  Laennec ;  and  it  is  supported 
by  the  course  of  a  case  that  fell  under  my  own  notice. 

1375.  In  ordinary  phthisis,  as  appears  from  the  records  of 
M.  Louis,  tuberculous  pericarditis  is  very  rare :  it  is  greatly 
:more  uncommon  than  pleuritis  or  peritonitis,  and  notably  so 
even  than  meningitis,  of  that  form. 

1376.  The  diagnosis  of  tubercle  in  the  pericardium  can  only 
ibe  made  through  the  pericarditis  it  entails;  true,  it  is  infinitely 

probable,  that  miliary  tubercules  would  themselves  produce 
I'riction-sound,  but  in  the  present  state  of  knowledge,  the 

*  CarswcH's  Drawings,  U.  C.  Museum,  A.  533,  Fig.  2. 
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discovery  would  rather  lead  to  a  mistaken  than  correct  diagnosis. 
And  the  tuberculous  character  of  the  pericarditis  would  not  be 
announced  by  any  peculiarity  in  its  signs ;  still,  an  attempt  at 
divining  its  character  might  be  made  in  the  following  way.  If 
there  were  neither  rheumatism,  nor  Bright's  disease,  nor  adjoin- 
ing pleuro-pneumonia  present,  and  the  patient  had  received  no 
injiuy  to  the  chest,  and  was  distinctly  of  strumous  constitution, 
the  probabilities  would  be  much  in  favour  of  the  tuberculous 
origin  of  the  inflammation.  And  this,  too,  although  there  were 
no  distinct  pulmonary  sign's  of  advancing  phthisis ;  for,  herein 
resembling  tuberculous  peritonitis,  this  form  of  disease  has 
mainly  been  observed  in  cases  where  the  lungs  were  but  slightly 
affected. 

1377.  The  determination  of  the  nature  of  such  pericarditis  is 
not  a  mere  matter  of  diagnostic  curiosity.  The  most  appropriate 
treatment,  as  Dr.  Burrows  has  successfully  argued  (Med.  Chir. 
Trans.,  vol.  xxx.),  can  scarcely  be  that  adapted  to  rheumatic 
pericarditis.  Blood-letting  should  be  had  recourse  to  in  extreme 
moderation ;  mercurials  must  be  given  with  all  needful  care  to 
avoid  ptyalism.  Blisters  in  the  neighbourhood  of  the  prtecordial 
region,  dry-cupping,  moderate  purgation,  diuretics  with  iodide 
of  potassium  and  alkalies,  are  the  agents  on  which,  in  connection 
with  antiphlogistic  regimen,  reliance  must  be  placed.  Animal 
food  may  be  allowed  earlier  in  this  than  in  other  varieties  of  the 
disease. 

CANCER  OF  THE  HEART  AND  MEMBRANES. 

1378.  Cancer  occurs  in  the  heart  primarily  or,  much  more 
commonly,  secondarily  ;  in  the  nodular  and  infiltrated  forms ;  and 
of  encephaloid  chiefly,  scirrhous  occasionally,  species.  Eleven- 
twelfths  of  the  entire  organ  have  been  found  implicated  ;  at  the 
other  extreme  we  have  examples  of  a  single  pea-like  mass. 

Nodules  may  form  under  the  endocardium  and  pericardium, 
without  actually  implicating  the  heart's  fibres.*  Cancerous 

*  Clin.  Lcct.,  Subcutaneous  Cancer,  Med.  Times,  Aug.,  1852. 
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destruction  of  the  aortic  valves,  and  also  extensive  cancerous 
accumulation  in  the  pericardial  sac  have  .been  observed. 

Carditis  has  not  been  noticed  in  any  recorded  case ;  recent 
endocarditis,  old  pericarditis,  and  dilated  hypertrophy  are 
described  as  coexistences.  Cancer  of  the  heart  does  not  spread 
to  other  organs,  but  cancer  of  the  lung  and  mediastinum  has 
encroached  upon  the  heart. 

1379.  Cancer  of  the  heart,  greatly  more  common  in  the  male 
than  in  the  female  sex,  has  been  met  with  at  all  ages. 

1380.  In  a  case  recorded  by  M.  A.ndra],  where  the  morbid 
growth  had  almost  completely  taken  theplace  of  the  muscular  struc- 
ture on  the  right  side  of  the  heart,  slight  dyspnoea  was  followed 
after  five  months  by  a  sudden  and  temporary  attack  of  severe 
prsecordial  pain,  increased  dyspnoea,  vomiting  and  loss  of  con- 
sciousness ;  the  succeeding  yeai'  the  habitual  dyspnoea  increased, 
and  seven  or  eight  paroxysmal  attacks,  such  as  just  described, 
occurred ;  six  weeks  before  death  emaciation  and  straw- 
coloured  tint  of  skin  were  observed.  In  the  intervals  of  ease 
nothing  could  be  detected  by  auscultation.  Anasarca,  com- 
mencing with  the  lower  extremities,  reached  the  upper  limbs 
and  the  face ;  and  the  patient  died  suddenly  without  struggle, 

1381.  Cancer  under  the  pericardium  will  give  no  friction- 
sound,  unless  the  corresponding  serous  surfaces  be  rough,  or  at 
least  dry.  [472]. 

ENTOZOA  OF  THE  HEART, 

1382.  Entozoa  infest  the  heart  sometimes, — both  the  acepha- 
locyst  and  the  cysticercus.  An  acephalocyst  the  size  of  a 
pigeon's  egg  is  seen  in  the  septum  of  the  ventricles  in  the 
heart  of  a  woman  (U,  C,  Museum,  No.  2293),  who  died  sud- 
denly while  engaged  in  her  household  affairs.  Among  Dr. 
Carswell's  drawings  (TJ.  C.  Museum,  A.  9),  is  the  figure  of  a 
heart  containing  in  the  posteiior  part  of  the  left  ventricle  a  full- 
sized  acephalocyst,  which  protrudes  on  the  surface.  The  patient, 
a  female,  was  cut  off  by  phthisis,  and  the  entozoon  accidentally 
found  on  the  dissection  of  the  body ;  and  as  she  had  died  in 
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hospital,  and  the  heart  had  not  attracted  attention,  there  were, 
probably,  no  symptoms. 

DISEASES  OP  THE  OHIFICES  OF  THE  HEART. 

1383.  General  Effects. — Diseases  of  the  orifices  of  the  heart 
interfere  in  either,  or  both,  of  two  ways  with  the  circulation 
through  the  organ.  They  are  constrictive  in  anatomical  cha- 
racter, and  hence  produce  obstruction  of  the  onward  current; 
or  they  entail  disproportion  between  the  size  of  the  orifice  to 
be  closed  and  the  valve  to  close  it,  and  hence  lead  to  regurgi- 
tation of  a  backward  current. 

1384.  Each  orifice  is  in  theory  capable  of  each  kind  of  disease, 
— obstructive  and  regurgitant ;  but  the  frequency  with  which 
the  various  orifices  actually  suffer  differs  very  widely.  This 
question,  however,  requires  to  be  considered  in  two  points  of 
view,  the  anatomical  and  the  clinical:  the  excess  of  organic 
change  in  the  actual  texture  of  the  valves  and  orifices  of  the 
left  side,  is  very  great;  the  excess  of  disturbance,  clinically 
demonstrable,  in  the  functional  conditions  of  the  orifices  of  the 
left  side,  much  less.  This  comes  of  the  frequency  with  which 
the  tricuspid  valve  is  incompetent,  through  mere  widening, 
without  textural  change,  of  the  orifice,  while  its  own  structure 
remains  sound  :  the  excess  of  textural  disease  of  the  valves  on 
the  left  side  is  counterbdlanced  by  the  excess  of  misfitting  of  the 
closing  valve  on  the  right. 

1385.  Obstruction  of  orifices,  as  far  as  is  known  positively,  is 
always  of  organic  character,  and  is  caused  by  morbid  change  in 
tiie  valves,  in  the  wall  of  the  orifice  itself,  or  by  extraneous 
.pressure.  Eegurgitation  through  orifices  is,  certainly,  in  the 
vast  majority  of  cases,  likewise  of  organic  character,  and  is 
caused  by  morbid  change  in  the  valve,  in  the  wall  of  the  orifice, 
or  in  some  part  of  the  apparatus  connected  with  the  closure  of 
the  valves.  Eut  it  is  next  to  certain  that  regurgitation  may  be 
produced  dynamically  in  the  mitral  orifice  at  least,  through 
functional  imperfection  of  the  closing  apparatus,  though  this 
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bbe  perfectly  free  from  organic  change  :  regurgitation  of  this 
kkind  is,  however,  of  temporary  duration,  and  does  not  produce 
rresidts  of  importance.  It  is  possible,  too,  that  obstructive  dis- 
turbance may  be  produced  at  the  mitral  orifice  by  perverted 
aaction  of  the  papillary  muscles ;  and  either  regurgitation  or 
robstruction  at  the  mouth  of  the  aorta  by  perverted  innervation 
tof  the  sygmoid  valves ;  but  all  this  is  completely  hypotlietical  at 
tthe  present  day ;  and  hence,  practically,  the  serious  diseases  of 
corifices  may  be  regarded  as  organic  and  statical. 

1386.  Diseased  valves,  diseased  orifices,  and  diseased  states 
cof  the  apparatus  efl:ecting  the  closure  of  the  valves,  are,  then, 
tthe  causes  of  perverted  circulation  through  the  outlets  and  inlets 
lof  the  heart. 

(a).  Diseased  valves  are  the  causes  of  obstruction  :  first, 
ithrough  local  endocarditis  and  its  products  interstitial  and 
isuperficial,  alterations  of  form,  and  adhesions  of  the  divisions  of 
t  the  valves  inter  se ;  secondly,  through  deposits  of  fibrine  from 
tthe  blood  on  their  surfaces ;  thirdly,  through  atheroma,  calcifi- 
( cation,  and  their  sequences ;  and,  fourthly,  in  some  instances, 
Ithrough  hypertrophy.  Diseased  valves,  again,  are  the  source  of 
I  regurgitation :  first,  through  endocarditis  and  its  eifects  (espe- 
cially when  these  tend  to  produce  puckering  and  diminished 
'superficial  size,  or  actual  destruction  of  the  divisions  of  the 
•valves,  or  adhesion  of  these  either  to  each  other,  or  to  the 
.  adjacent  wall  of  the  heart  or  great  vessel  to  which  they  belong, 
or  to  produce  thickening  and  shortening  of  the  chordre  tendinese, 
or  rupture  of  these) ;  secondly,  through  fibrine  deposited  among, 
and  interfering  with,  the  action  of  the  chordae  tendinese  ;  thirdly, 
Ithrough  atheroma  and  its  sequences;  fourthly,  through  hyper- 
ttrophy  of  the  valves  interfering  with  the  freedom  and  complete- 
imess  of  their  fall  at  the  proper  moment ;  fifthly,  through  atrophy 
lof  the  valves,  affecting  their  depth  or  superficial  extent,  in  rare 
dnstances  affecting  their  continuity  by  extensive  perforation ;  and, 
"sixthly,  through  atrophoua  shortening  of  the  chordae  tendineai.  • 

(6)  Diseased  orifices,  the  actual  substances  of  the  valves  being 
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sound,  lead  to'  obstructions  thi-ough  the  products  of  endocarditis, 
atheroma,  and  calcification  lying  upon,  or  producing  changes  in, 
their  surfaces  or  walls.  And  disease  of  the  orifice  is  the  cause 
of  regurgitation,  where  the  valve  being  sound,  the  opening  is 
morbidly  widened  to  such  an  extent  as  to  render  the  former 
inadequate  to  its  closure. 

(c).  Diseased  states  of  tlte  apparatus,  connected  with  the 
closure  of  the  valves,  are  seen  in  induration  and  diminished 
bulk  of  the  papillary  muscles,  and  shortening  of  the  cordsB 
tendineae ;  they  produce  regurgitation.  I  once  met  with  a  direct 
mitral  murmur,  where  the  orifice,  instead  of  being  obstructed, 
was  actually  too  wide ;  a  corda  tendinea  from  the  long  tongue 
of  the  valve  bifurcated,  each  division  attaching  itself  to  a  separate 
papillary  muscle,  and  so  placing  a  thread-like  obstruction  in  the 
way  of  the  current.*  It  may  be  made  a  question,  too,  whether 
imperfect  action  of  the  papillary  muscles,  from  textural  disease 
of  their  substance,  may  not  act  obstructively  also,  and  throw  an 
obstacle  in  the  way  of  the  passage  of  the  blood  from  the  auricle 
to  the  ventricle. 

1387.  Such  are  the  general  characters  and  immediate  efi'ects 
of  the  morbid  states  of  the  orifices  and  theii"  connected  apparatus. 
We  will  now  pass  to  the  consideration  of  the  signs  and  symp- 
toms of  these  morbid  states  at  each  orifice.  These  signs  and 
symptoms,  it  must  be  noticed,  are  solely  of  mechanical  origin ; 
and  hence  their  discovery  discloses  the  existence  simply  of 
obstruction  or  regurgitation  at  a  certain  orifice,  but  tells  nothing 
directly,  and  by  necessary  inference,  as  to  the  nature  of  the 
morbid  process,  whether  inflammatory,  fatty,  calcifying,  fibril- 
Jating,  exudative,  ulcerative,  or  cancerous,  that  has  engendered 
the  mechanical  difliculty.  In  the  majority  of  cases  valvular 
disease  entails  some  form  of  anatomical  change  in  tiie  substance 
of  the  heart  itself ;  the  proper  signs  of  the  former  and  of  the 
latter  are,  therefore,  met  in  frequent  clinical  association ; 
for  purposes  of  precision,  it  is  necessary  each  class  of  signs 

•  Pickett,  U.  C.  H.,  ^^nle9,  vol.  vi.,  p.  2,31. 
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should  be  enumerated  apart, — as  is  done  in  the  following 
descriptions.  As  already  shown,  too  [454],  different  valvular 
affections  often  co-exist,  and  in  certain  combinations  the  one 
inay  tend  to  throw  into  the  shade,  or  actually  modify,  the  signs 
of  the  other  or  others. 

138S.  To.  save  the  necessity  for  repetition  with  the  account 
of  each  valvular  disease,  it  may  be  stated  here,  once  for  all,  that 
valvular  disease  per  se  never  alters  the  area  or  intensity  of  the 
heart's  dulnesses,  superficial  or  deep-seated.  If  either  be 
affected,  the  presence  of  some  other  morbid  state  becomes 
matter  of  certainty. 

MITRAL  REGURGITATION. 

1389.  How  is  the  reality  of  mitral  regurgitaition  during  life 
to  be  demonstrated  after  death  ?  Tie  the  aorta  and  coronary 
arteries,  cut  off  the  apex  of  the  heart,  and  let  fall  against  the 
mitral  valve  a  full-sized  column  of  water  ;  the  valve  will  either 
support  the  column  or  allow  it  to  pass  through  to  the  auricle. 
If  the  "whole  of  the  ventricle  above  the  floor  formed  by  the 
valve  remain  filled  with  the  water,  scarcely  a  drop  filtering 
through,  there  can  be  no  doubt  the  valve  was  competent  during 
life.*  If,  on  the  other  hand,  the  water  escape  rapidly,  the 
incompetence  of  the  valve  may  be  held  certain.  But  in  the  case 
of  slight  filtration  through  the  orifice,  it  would  scarcely  be  justi- 
fiable to  infer  the  insufficiency  of  the  valve  during  life,  as  we 
have  no  means  of  imitating  th©  vital  contractions  that  accom- 
pany the  act  of  closure  in  the  living  and  moving  heart. 

1390.  Direct  Physical  signs. — The  impulse,  in  highly  marked 
disease  of  this  species,  is  irregidar  in  force  and  rhythm.  Systolic 
thrill  may  sometimes  be  felt  at  and  about  the  left  apex. 

But  the  essential  character  of  this  regurgitation  is  systolic 
murmur  of  maximum  force  at  the  left  apex,  and  possessing  the 
other  characters  already  enumerated  [445],   The  systolic  sound, 

*  Such  was  the  fact  in  Wilkinson,  U.  C.  H,,  Males,  vol.  p.  306; 
Landers,  U.  C.  H.,  Females,  vol.  ix.,  p.  289 ;  Fosbury,  U.  C.  H.,  Males, 
vol.  X.,  p.  133  ;  Doyle,  U.  C.  H.,  Males,  vol.  x.,  p.  238. 
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completely  or  incompletely  covered  in  this  position  by  the 
murmur,  may  be  perfectly  natural  at  the  eusiform  cartilage  and 
at  the  mid-sternal  base  ;  the  second  sound  often  weakened,  in 
consequence  of  diminished  calibre  of  the  aorta,  at  the  second 
right,  or  aortic,  cartilage,  is  accentuated  in  many,  but  not  in  alt 
instances  at  the  second  left,  or  pulmonary  cartilage.  Sometimes 
the  second  sound  is  distinct  and  sharp  at  the  left  apex,  much 
sharper  than  at  the  pulmonary  cartOage.  (See  case  of  Anne 
Gippiu  [1394].): 

Systolic  murmur  limited  to  the  left  apex  is  never  of  blood 
origin,  as  far  as  I  have  observed,  therefore  never  chlorotic :  the 
existence  of  chorea  will  distinguish  the  peculiar  dynamic  murmur 
of  that  disease  :  the  murmur  of  this  site  and  rhythm  attending 
simple  dilated  hypertrophy  wOl  commonly  disappear  under 
treatment.  The  distinction  of  murmur  caused  by  mitral 
regurgitation  and  that  produced  by  friction  of  blood  against 
irregularities  of  surface  at  the  base  of  the  ventricle,  cannot,  I 
think,  be  made  with  positiveness  in  the  present  state  of  know- 
ledge {vide  p.  247) — but  fortunately  the  latter  kind  of  mechanism 
is  excessively  rare.  I  have  already  spoken  of  the  influence  of 
feebleness  of  the  heart  in  preventing  the  evolution  of  murmur, 
of  which  the  physical  causes  exist :  when  the  heart  is  texturally 
•feeble,  as  in  fatty  softening,  its  action  may  be  excited  by  a  few 
turns  in  a  room,  or  by  any  other  efifort,  and  the  murmur  will 
then  become  audible  ;  when  it  is  feeble  from  coUapse,  this  must 
be  allowed  to  pass  away,  before  a  diagnosis  is  ventured  on. 

1391.  Indirect  Physical  signs. — Dilated  hypertropliy  of  the 
left  ventricle  is  the  common  sequence  of  mitral  regurgitation; 
lience  the  apex-beat  and  impulse  generally  are  carried  outwards, 
and  lowered  somewhat.  The  impulse  is  increased  in  force,  and  It 
in  rare  instances  there  is  auricular  impulse  at  the  second  inter- 
space,— either  pre-systolic,  when  it  comes  of  hypertrophy  of  the 
auricle,  or  systolic,  when  it  is  communicated  from  tiie  ventricle. 
The  area  of  percussion-dulness  is  increased,  especially  to  the 
left :  but,  from  sequential  hypertrophy  of  the  right  ventricle,  ^ 
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ftwliich  I  tave  oftenest  observed  in  early  youth,  extension  of 
fdulness  may  eventually  take  place  to  the  right  also. 

1393.  Pulse. — The  pulse  presents  itself  in  either  of  the  two 
fibllowing  states  : — Eegular  in  force  and  rhythm ;  small,  with 
ooccasional  sharpness ;  rather  frequent,  and  compressible,  unless 
t there  be  much  hypertrophy  :  or  irregular  in  force  and  rhythm, 
ssometimes  to  an  excessive  degree,  small,  feeble,  with  occasional 
ssharpness,  and  tremulous  under  excitement  of  the  heart.  In 
eeither  of  these  states,  the  systoles  and  radial  pulses  may  fail  to 
rcorrespond  in  rhythm  and  in  number. 

1393.  Effects  on  the  Capillary  systems. — Pure  mitral  regurgi- 
ttation  produces  but  little  effect  on  the  systemic  capillary  circu- 
llation.  The  disease  may  exist  for  years  without  inducing  either 
ggeneral  dropsy  or  systemic  congestion.  If  dilated  hypertrophy 
ssupervene,  systemic  obstruction  occurs  with  a  facility  propor- 
itional  to  the  amount  of  dilatation  and,  especially,  the  impove- 
rrishment  of  the  blood.  The  symptoms  then  become  those  of 
(idUated  hypertrophy,  aggravated,  plus  certain  others,  to  be  by 
Band  by  mentioned,  more  or  less  peculiar  to  the  regurgitation. 
II  use  the  word  "aggravated"  advisedly;  it  has  not  occurred 
tto  me  to  observe  cases  justifying  the  fanciful  idea  that  mitral 
rregurgitation  may  act  as  a  sort  of  safety-valve  to  a  dilated  and 
Ihypertrophous  left  ventricle. 

The  disturbed  conditions  of  the  sensorial  functions  sometimes 
(observed  in  mitral  disease  are  likewise  the  results  rather  of  the 
(dUated  hypertrophy  with  wliich  it  is  associated,  than  of  itself 
ralone ;  still,  when  carried  to  a  great  amount,  it  may  secondarily, 
t through  its  influence  on  the  pulmonary  circulation  and  the  right 
Iheart,  tend  to  congest  the  brain  passively.  No  cases  have  fallen 
'■under  my  notice  supporting  the  notion  that  colourless  softening 
of  the  brain  is  a  direct  dependence  on  mitral  regurgitation, — a 
notion  very  ingeniously  advocated  by  Dr.  Law. 

The  essential  effects  of  mitral  disease  are  pulmonary, — con-r 
■gestive  and  irritative.  The  current  thrown  back  through  the 
lauricle  on  the  pulmonary  veins  tends  to  congest  the  lungs  ;  and 
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it  is  not  unreasonable  to  admit  that  the  effort  on  the  part  of 
the  right  ventricle  to  overcome  the  increasing  obstruction  may 
induce  irritation.  Cough,  watery  expectoration,  dyspnoea,  and 
orthopnosa;  actual  bronchitis,  pulmonary  oedema,  pneumonia, 
either  congestive  or  irritative,  passive  congestion  and  pulmonary 
apoplexy,  are  the  direct  effects  of  the  disease.  The  expectoration 
may  by  the  latter  condition  be  stained  of  dark  blood  tint,  or 
blackish ;  or  actual  escape  of  pui-e  blood  may  occur :  what 
maximum  quantity  of  blood  may  be  brought  up  from  this 
cause  at  a  time,  I  do  not  know ;  I  have  never  seen  any  large 
amount. 

MITRAL  OBSTRUCTION. 

1394.  Direct  Physical  signs. — I  have  never  observed  diastolic 
thrill  at  the  left  apex,  though  it  is  conceivable  that,  if  a  highly 
hypertrophous  left  auricle  lie  behind  the  constricted  orifice,  the 
current  may  be  rendered  sufficiently  strong  to  produce  that 
thi'ill  [365].  The  impulse  is  irregular  and  iinequal  in  force. 
The  characters  of  the  murmur  of  mitral  obstruction  will  be  found 
elsewhere  [449]  ;  its  frequent  absence  renders  the  positive 
diagnosis  of  this  form  of  disease  far  from  easy.  I  have  aheady 
stated  that  the  rhythm  of  the  murmur  is  rather  post-diastoHc  or 
prse-systolic,  than  actually  diastolic ;  I  have  met  with  no  satis- 
factory proof  of  its  ever  being  systolic,  as  has  been  affirmed  in 
some  quarters,- — the  evidence  given,  in  such  alleged  instances  of 
systolic  constrictive  murmur,  to  show  the  absence  of  regurgita- 
tion, being  besides,  in  my  mind,  insufficient. 

Even  where  a  hypertrophous  auricle  lies  behind  a  constricted 
mitral  orifice,  no  murmur  necessarily  ensues,  if  the  constricted 
surface  be  smooth,  nay  even  if  it  be  rough, — this  is  proved  by 
the  following  excerpt : — 

"Anno  Gippin,  CDtat.  35.  .  .  .  p.  =  144,  regular  in  rliTlhm,  irregular 
in  force,  feeble,  small;  r.  40 ;  anasarca;  ascites  ;  jugulars  swollen,  pulsa- 
tory ;  radials  faintly  visible  at  wrist ;  heart's  action  too  extensive, — impulse 
•lapping  ratber  than  heaving;  faiut  thriU  at  npcx-rcgion.    At  mid-slcmal 
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base  both  sounds  dull ;  first  slightly  murmur-like,  and  accompanied  by  knock  ; 
at  the  left  apex  systolic  roughish  murmur  ;  while  the  second  sound  is  distinct 

and  much  sharper  than  at  the  pulmonary  cartilage  Post  Mortem 

(twenty  days  later) :  heart,  with  1^  inches  of  great  vcssels,'_wcighs  13|  02.; 
tricuspid  orifice  measures  4 1  inches;  pulmonary  orifice  measures  3|  inches) 
the  tricuspid  valves  looked  insufficient  to  fill  the  widened  orifice,  but  no 
experiment  done ;  left  auricle  very  hypertrophous,  in  some  parts  wall  =z  ^  inch 
in  thickness,  its  endocardium  creaks  in  cutting  :  mitral  orifice  just  admits  end 
of  index-finger,  measures  Ig  inches;  edge  is  rugose,  and  valve  is  directed  in 
funnel  shape  towards  the  ventricle;  corda:  tendinea;  very  thick, are  so  shortened 
that  practically  the  papillary  muscles  seem  inserted  directly  into  the  valves  ; 
aortic  orifice,  water  passes  gradually  through  from  above  (but  the  coronary 
arteries  were  not  tied) ;  fine  warty  yellow  vegetations  especially  on  corpora 
aurantii ;  width  of  orifice  —  2|  inches."  .  .  ,  .  (U.  C.  H.,  Females, 
vol.  v.,  p.  292-299,  Dec.  1850.) 

Here  the  second  sound  was  clearly  defined  at  the  left  apex, 
there  being  no  constrictive  murmur ;  but  that  sound  may  be 
audible  there,  even  when  mitral  constrictive  murmur  actually 
exists.  On  the  other  hand,  so  frequent  is  the  association  of 
regurgitation,  that  it  is  very  rare  to  find  a  pure  first  sound  at 
that  point.  At  the  mid-sternal  base  the  first  and  second  sounds 
are  of  natural  character,  except  that  they  are  sometimes  feeble, 
from  the  smallness,  of  the  current  sent  on  from  the  left  ventricle. 
At  the  aortic  cartilage,  both  sounds  are  feeble ;  at  the  pulmonary, 
both,  on  the  contrary,  and  especially  the  second,  are  full  and 
accentuated :  if  there  be  co-existent  insufficiency  of  the  tricuspid 
valve,  this  accentuation  may,  however,  as  in  the  case  just 
referred  to,  be  prevented  from  occurring. 

1395.  Indirect  Physical  signs. — Left  auricular  prse-systolic 
impulse,  and  right  ventricular  impulse,  are  frequently  found  as 
co-existences,  in  consequence  of  dilated  hypertrophy  being 
gradually  produced  in  those  situations.  The  pathological 
reasons  of  these  enlargements  are  sufficiently  clear.  The  area 
of  percussion-dulness,  especially  to  the  right  side,  will  on  similar 
grounds  be  increased. 

1396.  Pulse  and  Capillary  systems. — The  cb  aracter  of  the  pulse 
and  the  pulmonary  symptoms  are  the  same  as  in  regurgitant 
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disease  of  this  orifice.  When  constriction  and  regurgitation 
co-exist,  as  is  commonly  the  case  where  there  is  constriction, 
either  the  murmur  of  regurgitation  is  heard  alone,  or  a  double 
to-and-fro  murmur  is  distinguished;  its  two  portions  differing 
in  quality  and  pitch. 

TBIOUSPID  BEGTJRGITATION. 

1397.  Birect  FJiysical  signs. — I  have  never  known  tricuspid 
regui-gitation  productive  of  thrill ;  the  characters  of  its  attendant 
teurmur,  which,  for  reasons  there  assigned,  is  often  absent,  are 
set  down  in  a  previous  place  [446].  The  second  sound  is  weak 
at  the  right  apex,  almost  to  extinction  sometimes, — iu  all 
probability  in  consequence  of  the  smallness  of  the  current  sent 
on  through  the  pulmonary  artery.  Both  sounds  at  the  base 
and  at  the  aortic  cartilage  may  retain  their  natural  characters ; 
if  the  disease  be  pure,  the  second  sound  is  weak  at  the  pulmonary 
cartilage. 

1398.  Indirect  Physical  signs. — Commonlj'^  coincident  with 
dilatation,  simple  or  hypertrophous,  of  the  right  ventricle,  the 
signs  of  these  conditions  are  discernible : — Epigastric  and  right 
sternal  impulse,  of  variable  force,  but  out  gf  proportion  with 
that  on  the  left  side,  unless  the  left  ventricle  be  accidentally 
hypertrophous  also,  and  increased  area  of  percussion-dulness, 
mainly  to  the  right.  Hypertrophy  of  the  right  ventricle  will 
prevent  the  enfeebling  of  the  second  sound  appertaining  to  the 
pure  regurgitation. 

■  1399.  Fulse. — The  arteries,  the  pulmonary,  which  tricuspid 
insufficiency  may  be  supposed  to  affect  directly,  cainiot  be  felt ; 
and  there  is  nothing  peculiar  in  the  pulse  of  those  derived  from 
tiic  aorta.  The  cervical  veins  distended,  knotty,  pulsatile,  and 
refilling  readily  from  below,  may  be  the  seat  of  thrill.  But  all 
these  various  signs  are  only  found  prominently  in  well-marked 
cases ;  if  the  regurgitation  be  slight,  or  if  the  right  ventricle  be 
very  weak,  venous  pulsation,  and  thrill  especially,  may  be  alto- 
gether absent. 
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1400.  Effects  on  the  Capillai'y  systems. — The  pulmonary  capil- 
laries escape  congestion  in  this  form  of  disease.  That  the 
systemic  capillaries,  on  the  other  hand,  are  essential  sufferers, 
has  been  ably  demonstrated  by  Dr,  Blakiston :  however,  as  I 
have  already  stated  [1326],  the  sequence  is  not  an  absolutely 
necessary  one ;  and  dilatation  of  the  cavities  must,  independently 
of  regurgitation  through  any  orifice,  be  admitted  to  play  a  most 
important  part  in  inducing  systemic  stagnation.  For  the  effects 
of  this  systemic  stagnation,  I  would  refer  to  the  section  on 
Dilatation. 

Dr.  Blakiston's  results  tend  powerfully  to  show  that  obstruc- 
tion of  the  cerebral  capillary  vessels  and  apoplexy  are  much 
more  frequent  in  cases  of  heart-disease  with,  than  without, 
stagnation  of  the  systemic  capillary  circulation :  hence  the 
inference,  that  cerebral  obstruction  and  apoplexy  are  more 

! connected  with  the  heart  through  dilatation  and  tricuspid 
regurgitation  than  througli  hypertrophy  of  the  left  ventricle. 

11401.  It  may  on  first  thought  appear  strange  that  such 
serious  consequences  should  be  ascribed  to  tricuspid  regurgita- 
tion,— a  phenomenon  which  the  surmise  of  John  Hunter,  the 
arguments  of  Mr.  Adams,  and  the  experiments  of  Mr.  King, 
would  lead  us  to  suppose  exists  in  health,  as  a  normal  provision 
against  overloading  of  the  pulmonary  capillaries. 
'  But  does  such  normal  regurgitation  really  exist  ?  Dr.  Hope 
conceived  that  the  absence  of  tricuspid  regurgitant  murmur  in 
healtliy  persons  sufliciently  disproved  the  possibility  of  any  such 
regurgitation :  his  argument  was,  however,  valueless,  for,  as  is 
ivell  known,  highly-marked  morbid  regurgitation  even  may  exist 
without  any  murmur.  Still  I  agree  with  Dr.  Hope  in  his  refusal 
to  admit  the  reality  of  regurgitation  in  health  :  my  grounds  are, 
that  if  regurgitation  existed,  it  would  visibly  affect  the  venous 
circulation  in  tiie  neck,  and  that  the  experiments  on  which  the 
doctrine  is  founded  do  not  represent  what  common  sense  lends 
us  to  suppose  must  be  the  state  of  action  at  the  tricuspid  orifice 
■during  life.    Besides,  if,  as  is  the  fact,  the  valve,  prpvided  itself 
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and  the  orifice  be  perfectly  natural,  will,  after  death,  support 
water  poured  into  the  ventricle  from  the  apex,  how  can  we  admit 
that  during  life  the  mechanical  action  shall  be  less  complete  ? 
Conceding,  however,  argumenti  gratia,  that  slight  and  occasional 
regm-gitation  is  a  normal  fact,  it  might  nevertheless  be  true,  as 
actually  is  the  case,  that  highly  marked  and  permanent  regurgi- 
tation should  act  as  the  som-ce  of  most  serious  disorder. 

TRICUSPID  OBSTEUCTION. 

1403.  Direct  Physical  signs.- — Constriction  of  the  tricuspid 
orifice  would  theoretically  give  a  diastolic  murmur  of  maximum 
force  at  the  ensiform  cartilage.  But  this  condition  of  the  orifice 
is  excessively  rare,  because  atheroma  and  calcification  are  them- 
selves extremely  uncommon  in  this  situation ;  and  an  amount 
of  coarctation  reducing  the  orifice  to  the  size  of  the  middle 
finger  may  not,  as  a  case  observed  by  Dr.  Hope  proves,  give 
rise  to  murmur, — probably  on  account  of  the  weakness  of  the 
cuiTent. 

The  following  extract  from  my  case-books  seems  to  furnish 
the  characters  of  tricuspid  obstruction  and  regurgitation  with 
preciseness,  but  there  was  no  post-mortem  examination  to  settle 
the  point  decisively. 

"■Wm.  Hodson,  setat.  48;  .anasarca;  constant  cough,  with  rather  profuse 
muco-purulent  expectoration ;  no  albumen  iu  urine.  Heart's  apex  beats 
feebly  in  fifth  8p.acc ;  its  dulness  does  not  reach  more  than  an  inch  to  the 
right  of  the  sternum.  Bolli  external  jugulars  considerably  swollen,  the  right 
highly  pulsatile  from  below,  the  left  less  so,  though  a  small  communicating 
vein,  crossing  the  clayicle,  pulsates  slightly.  At  mitral  apex,  no  murmur; 
first  sound  feeble,  second  sound  clear,  full  and  accentuated.  At  tricuspid 
apex,  that  is  precisely  at  point  of  left  costal  angle  [12],  there  is  a  soft 
double  murmur,  the  dListoIic  division  much  better  nijirkcd  about  level  of  the 
fourth  interspace.  At  the  mid-sternal  biisc,  just  below  the  level  of  the  third 
cartilages,  it  cannot  be  said  that  there  is  any  murmur.  The  second  sound  at 
the  tricuspid  apex  is  frequently  reduplicate,  very  rarely  so  at  the  mid-sternal 
base :  the  diastolic-timed  murmur  is  louder  and  more  prolonged  than  the 
systolic.  Pulse  visible  in  posterior  tibials  .ind  radi.ils,  not  in  fcmorals.  No 
cervical  hum  In  silting  posture  second  sound  .almost  constantly 
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reduplicate  at  tricuspid  apex,  whereas  in  at  least  twenty  beats  only  once 
reduplicate  at  base,  and  not  once  at  mitral  apex  (U.  C.  H.,  Males,  vol.  ix., 
p.  64-67). 

The  heart  not  having  been  lowered  in  position,  it  would 
appear  unjustifiable  to  refer  the  diastolic  murmur  heard  at 
the  left  costal  angle  to  aortic  regurgitation. 

AOHTIO  OBSTRUOTION. 

1403.  Direct  Physical  signs. — In  well-marked  cases,  systolic 
basic  thrill  may  be  caught ;  and  the  murmm*  already  described 
[447]  exists.  The  natural  first  sound  of  the  heart  is  audible  at 
the  left  apex,  though  slightly  covered  by  the  basic  murmur :  the 
second  sound,  weak  at  the  apex,  at  the  base,  and  at  the  aortic 
cartUage,  may  be  slightly  murmurish  at  the  two  latter  points, 
in  consequence  of  some  regurgitant  tendency.  The  second 
sound  is  occasionally  reduplicate  at  the  base.  The  systolic 
murmur  may  be  prolonged  enough  to  cover  the  second  sound 
completely  at  the  base ;  the  latter  may  then,  sometimes  at  least, 
be  caught  at  the  apex. 

The  murmur  of  chronic  aortic  constriction  is  one  of  those  oj^en 
to  the  greatest  number  of  imitations.  Of  acute  endocarditis, 
pressure  by  pericardial  fluid  or  false  membrane,  as  causes  of 
similar  murmur,  I  have  already  spoken ;  and,  further,  the  dis- 
tinction of  this  murmur  from  that  produced  by  disease  of  the 
aorta  close  to  the  valves,  and  by  abnormal  communications 
within  the  heart,  is  far  from  easy.  It  has  already  been  shown 
that  displacement  or  twisting  of  the  heart  on  its  axis  does  not 
necessarily  produce  murmur,  though  this  sometimes  occurs.  Of 
tlie  blood-changes,  producing  systolic  basic  murmur,  spanaemia 
is  the  most  important ;  its  distinctive  characters  have  akeady 
been  inquired  into. 

Weakness  of  action  of  the  heart,  or  extreme  smoothness  of 
the  constricted  orifice,  may  prevent  the  development  of  murmur. 

1404.  Indirect  Physical  signs. — The  impulse  and  altered 
percussion-sound  of  hypertropliy,  with  or  without  dilatation,  of 
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the  left  ventricle,  are  the  common  coincident  signs.  It  some- 
times happens  that  the  murmur  of  mitral  insufficiency  is 
produced  by  the  dilatation  of  that  orifice  following  on  dilatation 
of  the  ventricle. 

1405.  Pulse. — The  pulse,  iu  cases  of  moderate  coarctation, 
is  not  materially  affected  ;  if  the  constriction  be  great,  the  pulse, 
though  regular  in  force  and  rhythm,  is  small,  hard,  rigid,  con- 
centrated ;  hardness  ahd  force  signify  hypertrophy  behind  tbe 
narrowed  orifice. 

1406.  Effects  on  the  Capillary  systems.' — Aortic  constriction 
exercises  no  direct  efi'ect  on  the  pulmonary  capillaries;  some 
indirect  tendency  to  stagnation  arises  from  the  diSiculty  experi- 
enced by  the  blood,  flowing  from  the  pulmonary  veins,  in  its 
entrance  into  a  ventricle,  which,  again,  has  itself  great  difficulty 
in  discharging  its  contents. 

It  is  truly  remarkable  to  what  an  extent  this  coarctation  may 
be  carried,  without  producing  systemic  stagnation  :  the  opening 
may  be  no  larger  than  a  pea,  without  leading  to  the  very 
slightest  oedema,  even  of  the  ankles.  This  immunity,  however, 
only  holds  as  long  as  the  capacity  of  the  ventricles  and  the  width 
of  the  tricuspid  orifice  remain  unafi'ected ;  if  the  blood  becomes 
spansemic,  too,  anasarca  occurs  independently  of  these  latter 
•changes.  It  has  been  conjectured  that  the  peculiarity  depends 
on  the  slowness  of  the  circulation  in  old  people ;  but  the  circula- 
tion is  not  always  slow  in  old  people,  and  young  adults,  with 
constriction  of  the  aortic  orifice,  also  remain  free  from  systemic 
dropsy. 

It  seems  theoretically  probable  that  a  constricted  aortic  orifice 
will  weaken  the  efl^ect  of  a  hypertroplious  ventricle  on  the  brain. 

AonHC  nEODKOITATIOK. 

1407.  Direct  Physical  signs. — Diastolic  basic  thrill,  though  it 
has  not  fallen  under  my  notice,  may  conceivably  be  perceptible, 
especially  if  the  blood  be  at  all  spanjcmic.    I  refer  to  a  previous 
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place  [451]  for  the  characters  of  the  murmur  of  aortic  insufii- 
cienc}^  The  state  of  the  heart's  sounds  is  as  follows: — The 
first,  at  the  base,  may  be  natural  or  very  nearly  so,  dull, 
obscured  by  a  soft  murmur,  or  masked  totally  by  a  harsh  one. 
The  second  sound,  at  the  left  apex,  may  be  null,  faint,  or  distinct 
and  sharp ;  in  the  latter  case,  the  sound  heard  is  either  that  of 
the  pulmonary  valves  transmitted,  or  is  produced  by  fall  of  the 
aortic  blood,  during  regurgitation,  into  the  ventricle  below 
[403].  At  the  aortic  cartilage  the  first  sound  is  of  variable 
character ;  the  second,  a  murmur,  more  or  less  marked.  Tioth 
sounds  may  be  perfectly  natural  at  the  pulmonary  cartilage, 
and  occasionally  the  second  accentuated,  though  there  be  no 
mitral  regurgitation. 

Aortic  regurgitant  murmur  is,  as  far  as  I  know,  constant, 
■where  its  physical  cause  exists ;  weakness  of  ventricular  action 
obviously  cannot  have  the  same  eflfect  in  rendering  a  regurgitant, 
as  a  direct,  murmm'  obscure.  If  a  double  aortic  murmur  exist, 
the  systolic  portion  is  best  transmitted  upwards  in  the  course 
of  the  vessel,  the  diastolic  generally  downwards  in  the  line  of  the 
sternum, — the  latter  peculiarity  probably  owing  to  the  direction 
of  the  current  and  the  aspirated  quality  of  the  murmur.  The 
infrequency  of  direct  tricuspid  murmur  and  the  coexistence  of 
other  signs  of  aortic  regurgitation,  will  commonly  prevent  any 
error  arising  from  the  prominent  character  of  the  aortic  murmur 
at  the  ensiform  cartilage  [1402].  It  is  conceivable  that  pressure 
on  the  outer  orifice  of  the  aorta  just  above  the  valves,  might 
interfere  with  the  closure  of  these,  and  so  produce  regurgitant 
murmur ;  in  a  case  of  displacement  of  the  heart  by  pleuritic 
efl'usion,  diastolic  murmur  existed  under  circumstances  tending 
to  connect  the  murmur  with  the  displacement  [664].  I  have 
never  met  with  a  positive  example  of  aortic  llood-murniur 
diastolic  in  time,  but  such  a  murmur  may  be  simulated  in  the 
following  way : — spanaeraia  exists,  with  a  strong  systolic  basic 
murmur ;  at  the  same  time,  deep-seated  hum  is  present  in  the 
pulmonary  veins  ;  this  hum  is  covered  during  the  systole  by  the 
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strong,  blowing  aortic  murmur,  but  becomes  audible  during  the 
diastole,  when  there  is  no  aortic  murmur  to  interfere  with  it. 

Is  murmur  ever  wanting  in  cases  of  aortic  iusufiiciencj'  ?  It 
may  certainly  be  masked.  Thus,  in  a  case  of  aortic  constriction 
with  systolic  basic  murmur,  and  with  superficial  pulses  visible 
and  in  the  highest  degree,  the  systolic  murmur  was  so  prolonged 
as  to  cover  completely  any  diastolic  murmur  that  may  have 
reaUy  existed  :  but  the  diagnosis  of  aortic  insufficiency,  made 
on  the  ground  of  the  extreme  visibleness  of  the  pulses,  was 
proved  to  be  perfectly  correct  at  the  post-mortem  examination. 
I  can  conceive  complete  destruction  of  the  aortic  valves,  with 
smooth  suiface,  to  exist  without  murmur;  but  have  never 
observed  the  fact. 

1408.  Indirect  Physical  signs. — The  concomitant  signs  are 
those  of  hypertrophy,  eccentric  or  simple,  of  the  left  ventricle; 
frequently  of  aortic  constriction,  and  occasionally  of  mitral 
regurgitation. 

1409.  Pulse. — The  pulse  is  sudden,  abrupt,  short,  jerking — 
a  sudden  fall  back  following  instantly  the  rise  of  the  vessel. 
Commonly  regular  in  rhythm,  sometimes  notably  lagging  behind 
the  systolic  sound  of  the  heart  [422],  occasionally  bisferiens, 
each  pulsation  is,  in  rare  instances,  attended  with  thrill.  Of 
visibleness  and  locomotion  of  the  superficial  pulses,  enough  has 
already  been  said  [482]. 

1410.  Effects  on  the  Capillary  systems.  —  Aortic  regurgitation 
affects  the  pulmonary  circulation,  either  indirectly  through 
mitral  regurgitation  (of  which  it  is  itself  the  original  cause),  or 
more  directly  through  the  embarrassment  produced  by  the 
collision  of  blood,  falling  from  the  aorta,  with  blood  coming 
forward  from  the  auricle.  The  tendency  to  sequential  hyper- 
trophy of  the  left  ventricle,  which  arises  mainly,  I  think,  about 
the  apex  in  these  cases,  does  not,  as  in  aortic  constriction,  afford 
any  help  to  the  circulation ;  on  the  contrary,  by  increasing  the 
amount  of  distension  of  the  aorta  at  each  ventricular  systole,  it 
intensifies  the  force  of  the  succeeding  recoil. 
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The  cerebral  capillaries  can  only  be  aJGfected  secondarily 
j  through  the  pulmonary  class ;  and  the  systemic  capillaries  are 
(  :much  in  the  same  position.  Kegurgitation  may  exist  to  the 
i  highest  amount  without  a  particle  of  oedema  of  the  extremities.* 

j  PULMONARY  OBSTRUCTION. 

I 

1      1411.  Direct  Physical  signs. — Constriction  of  the  pulmonary 
j  I  orifice  exists  with  some  frequency  in  cases  of  cyanosis,  but 
i' I  coupled  with  such  other  conditions  as  render  the  attempt  to  fix 
i '  on  its  special  signs  and  effects  difiicult  almost  to  impossibility. 
Ill  On  the  other  hand,  isolated  constriction  of  the  pulmonary  orifice 
;iis  necessarily  rare,  in  consequence  of  the  rarity  of  atheromatous 
ji;and  other  changes  in  its  valves.   The  characters  of  the  attendant 
ill  murmur  will  be  found  elsewhere  [448].    Dr.  Hope  teaches  that 
I  a  pulmonary  constrictive  murmur  seems  closer  to  the  ear  than 
an  aortic,  and  on  a  "higher  key,  ranging  from  the  sound  of  a 
ii' whispered  r  towards  that  of  an  s;  "  the  reason  being  that  the 
:  h  pulmonary  artery  is  nearer  to  the  surface  of  the  chest  than  the 
i  aorta.    As  regards  closeness  to  the  ear,  his  statement  is,  doubt- 
less, correct ;  as  regards  higher  pitch,  the  reason  assigned  for 
this  is  obviously  erroneous ;  and,  indeed,  Dr.  Hope  himself 
unconsciously  admits  this,  by  adding  that  he  has  known  the 
murmur  "  fall  below  r,  when  the  circulation  was  feeble  and  slow 
ind  the  obstruction  slight."  f 

1412.   Indirect  ejects. — It  is   difficult  to  conceive  that 

*  E.g.  E.  Bsirncs,  U.  C.  H.,  Males,  vol.  v.,  p.  216;  but  the  fact  is  a 
■oinmon  one  :  I  have  known  this  absence  of  tliopsy,  where  the  signs  of  rcgur- 
.'itation  had  existed  for,  at  least,  three  years. 

■|-  Of  three  cases,  given  by  Hope,  in  illustration  of  the  nmrmiirs  of  pul- 
nonary  constriction  and  regurgitation,  one  only  terminated  fatally,  and  here 
;0p.  cit.  p.  698)  the  notes  only  state  "  Ihoro  was  a  murmur  over  the  semi- 
mar  valves."    Hence  his  volume  gives  no  positive  information  on  the 
ibject.    That  a  systolic  murmur  in  an  antcmic  woman,  is  louder  at  the 
iiilmonary  than  the  aortic  cartilage,  docs  not  by  any  means  prove,  as  he 
.ppears  to  think  it  does,  that  the  orifice  of  the  aorta  is  not  the  scat  of  the 
'  nurmur. 

u  n  2 


700 


DISEASES  OF  THE  OEIFICES. 


pulmonary  constriction  can  exist  to  any  extent  without  inducing 
dilatation,  with  more  or  less  hypertrophy  of  the  right  ventricle, 
and  systemic  venous  obstruction  of  a  mechanical  character. 
The  pulse  will  probably  present  no  uniform  character. 

PULMONARY  EEOURGITATION. 

1413.  The  theoretical  characters  of  the  murmur,  significant 
of  this  state,  have  been  already  given  [452].  No  jerking 
character  of  the  pulse,  nor  yisibleness  of  the  superficial  pulses 
of  the  limbs  would  accompany  a  basic  diastolic  murmur  of  this 
origin.  By  a  singular  fatality,  while  a  certain  number  of 
examples  of  such  destructive  disease  or  insufficiency  of  the 
valves,  as  must  have  led  to  full  regurgitation,  have  been  observed 
j)ost  mortem  in  this  country,  in  but  one,  that  I  know  of,  have 
the  physical  signs  been  clinically  established.  Theoretically, 
the  effects  on  the  systemic  and  cerebral  capillary  cuculatiou 
must  be  most  serious ;  and  a  sensation  of  dyspua;a,  arising 
from  the  smaUness  of  the  quantity  of  blood  actually  reaching 
the  lungs  by  each  systole,  might,  imless  the  force  of  habit 
would  counteract  this  influence,  be  expected. 

1414.  The  case  referred  to,  observed  by  Dr.  Gordon,  is  to 
be  found  in  Dr.  Stokes'  recent  volume.  A  boy,  aged  twelve, 
admitted  into  hospital  with  cold  surface,  congested  feeble  palpi- 
tation, very  feeble  pulse,  cough,  copious  expectoration  and  moist 
rlionchus,  had  thrill  over  the  entire  cardiac  region,  and  a  double 
murmur,  loudest  at  the  base,  and  inaudible  at  the  apex,  without 
murmur,  fremitus  or  visible  pulsation  of  the  superficial  arteries. 
The  thrill  and  "  anomalous  circumstances  of  the  case  "  led  Dr. 
Gordon  to  diagnose  open  foramen  ovale:  he  was  right,  —  a 
large  opening  existed  between  the  auricles.  But  the  pulmonary 
valves,  thickened  and  shortened,  allowed  a  column  of  water  to 
pjiss  through ;  the  other  valves  were  generally  healthy. 

Unfortunately  the  rhythm  of  the  thrill  is  not  mentioned.  It 
would  be  opposed  to  our  experience  of  the  parallel  aortic  aflec- 
tion,  to  suppose  thrill  produced  by  pulmonary  regurgitation ;  it 
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probably  depended  on  the  obstructive  influence  of  the  diseased 
pulmonary  valves,  and  would. have  been  systolic  in  time. 

1415.  Aloud  musical  diastolic  murmur  (where  and  in  what 
direction  most  distinctly  audible  is  not  mentioned)  was  noted 
by  Dr.  Stokes,  in  a  case  of  incompetence  of  the  pulmonary 
valves,  caused  by  widening  of  the  orifice,  the  valves  being 
sound :  there  was  no  aortic  insufficiency. 

.  1416.  General  Diagnosis. — In  fixing  on  the  seat  of  production 
of  any  given  murmur,  the  first  point  for  the  observer  to  establish 
is  the  position  of  the  heart  itself :  if  this  be  abnormal,  as  it  very 
often  is  in  consequence  of  changes  in  its  substance,  preceding, 
coadvancing  with,  or  sequential  to  the  existing  valvular  disease, 
allowance  must  be  made  for  the  influence  of  such  displacement 
in  altering  the  maximum  position  of  murmurs.  Now,  the 
general  tendency  is  to  some  form  of  enlargement  of  the  organ, 
and  as  enlargements  lower  it,  the  maxima  points  of  murmurs 
are  very  commonly  slightly  lower  than  the  maxima  points  of  the 
corresponding  sounds  in  health.  Certain  conditions  of  the  aorta 
or  pulmonary  artery,  of  the  lungs,  pleura,  or  mediastinum,  also 
throw  murmurs  into  unnatural  sites,  by  changing  the  position 
of  the  heart.  Pleural  fluid  accumulations  have,  for  an  obvious 
reason  [407],  more  influence  in  changing  the  audible  point 
of  apex,  than  of  basic,  murmurs. 

1417.  The  state  of  the  heart's  substance  also  may  exercise  a 
direct  influence  on  the  intensity  of  murmurs.  Thus  hypertro- 
plious  texture,  lying  in  the  course  of  the  circulation,  behind  a 
murmur,  will  intensify  this,  if  it  be  direct ;  exercise  little  eflect 
on  it,  if  it  be  regurgitant :  take  the  instance  of  an  hypertrophous 
left  ventricle  with  severally  a  constrictive  and  a  regurgitant 
aortic  murmur,  Hypertrophous  texture,  lying  in  front  of  a 
murmur,  is  without  effect  upon  this,  if  it  be  direct;  intensifies 
it,  if  it  be  regurgitant :  take  the  instance  of  an  hypertrophous 
left  ventricle  with  severally  a  constrictive  and  a  regurgitant 
mitral  murmur.     Dilatation  and  weakening  affections  of  the 
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heart's  substance  weaken  any  direct  murmurs  through  orifices 
on  which  such  substance  may  play,  DUatation  lessens  the  force 
of  a  regurgitant  murmur,  in  so  far  as  power  of  backward 
propulsion  is  concerned ;  but  as,  on  the  other  hand,  it  allows 
of  considerable  accumulation  of  blood  for  regurgitation,  the 
weakening  influence  is  somewhat  counterbalanced. 

1418.  The  physical  conditions  of  a  given  murmur  positively 
existing  at  a  given  orifice,  the  character  of  that  murmur  may 
be  seriously  affected  by  the  anatomical  state  of  other  orifices. 
Thus,  aortic  constriction  may  be  almost  murmurless,  if  there  be 
any  great  co-existent  mitral  regurgitation,  the  aortic  current  is 
so  seriously  weakened  by  such  regurgitation. 

1419.  Of  two  murmurs  produced  synchi'onously  at  different 
orifices,  one  may  mask  or  cover  the  other.  An  aortic  constrictive 
and  a  mitral  regurgitant  murmur  may  exercise  this  influence  on 
each  other ;  and  a  mitral  regurgitant  may  completely  drown  a 
tricuspid  regurgitant.  In  the  interspace  between  the  maxima 
points  of  two  synchronous  murmurs,  however,  a  spot  may 
generally  be  caught  where  the  intensity  of  murmur  is  less  than 
at  either,  and  the  quality  different. 

1420.  An  hypertrophous  and  widened  state  of  the  aorta  will 
intensify  its  own  regurgitant  murmur ;  and  if  slight  pouching 
exist  at  the  sinuses  of  Valsalva,  the  rippling  direction  thereby 
given  to  the  current  will  intensify  both  a  direct  and  a  regurgitant 
murmur.  The  state  of  the  blood,  too,  is  important :  spana;mia 
greatly  strengthens  the  force  of  murmurs  of  all  kinds.  The 
pulmonary  veins  and  superior  cava  may  be  the  seat  of  spanfemic 
murmur,  simulating  cardiac  murmurs,  especially  systolic  at  the 
apex  and  diastolic  at  the  base. 

1421.  Again,  modified  conducting  power  of  adjoining  textures 
may  lead  to  error  :  thus  an  aortic  regurgitant  murmur  may  be 
heard  better  to  the  left  than  the  right  of  the  sternum,  if  the  left 
lung  be  solid  and  the  right  emphysematous.  Lastly,  excessive 
irregularity  and  frequency  of  tiie  heart's  contractions,  may  make 
it  impossible  to  detenuine  the  synchronism  of  a  murmur. 
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1422.  It  follows  from  these  facts  that  the  diagnosis  of 
valvular  disease,  though  in  the  majority  of  cases  sufficiently 
easy,  must  prove  occasionally  beset  with  various  and  serious 
difficulties, — difficulties  in  certain  instances  so  numerous  and  so 
singularly  combined,  that  it  would  savour  more  of  temerity, 
than  of  experienced  judgment,  to  venture  on  a  positive  opinion. 
But  such  cases  are  of  very  rare  occuiTcnce. 

1423.  Symptoms. — The  more  important  symptoms  of  each 
variety  of  valvular  disease  are  to  be  directly  gathered  from  the 
statements  made  as  to  the  influence  of  each  on  the  dilferent 
capillary  systems.  There  are  a  few  which  may  be  considered 
common,  though  still  not  in  precisely  similar  amounts,  to  all  of 
the  class.  "Wasting  of  strength,  comparatively  little  of  flesh, 
and  sudden  starts  from  sleep,  which  is  habitually  disturbed  by 
frightful  dreams,  are  very  generally  observed.  Pain  in  the 
cardiac  region  is  sometimes  present,  varying  in  amount  from  a 
slight  aching  sensation  to  the  intensity  of  angina.  It  has  been 
suggested  that  atheromatous  and  calcified  conditions  of  the 
valves  and  orifices,  interfering  with  the  facility  of  stretching  of 
these  parts,  may  explain  this.  Palpitation  is  a  symptom  common, 
except  in  rare  instances,  to  all  valvular  diseases  carried  to  any 
amount.  An  albuminous  state  of  the  urine  I  have  found  most 
connected  with  tricuspid  regurgitation ;  as  also  engorgement 
and  oedema  of  the  female  pudenda  and  passive  leucorrhcea. 

1424.  Prognosis. — The  mean  duration  of  the  various  valvular 
diseases  is  quite  unknown :  even  the  most  serious  are  not 
incompatible  with  prolonged  life,  though  sudden  death,  by 
syncope  or  coma,  may  occur  during  the  course  of  any  one  of  the 
number.  In  respect  of  comparative  severity  and  danger,  the 
chief  valvular  derangements  may  be  placed  in  the  following 
descending  series  : — tricuspid  regurgitation ;  mitral  regurgitation 
and  constriction ;  *  aortic  regurgitation ;  and,  least  serious  of 

*  Hence  the  danger  of  valvular  diseases,  as  a  class,  is  not  to  bo  estimated 
liy  tlio  amount  of  murmur  tliey  Iiabitually  entail, — for  tricuspid  regurgitation 
and  mitral  constriction,  which  hold  so  iiigh  places  in  the  scale  of  fatality,  are 
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all,  aortic  constriction.  Dilatation  of  the  heart  always  renders 
any  valvular  condition  moi'e  dangerous :  and,  as  a  rule,  hyper- 
trophy, though  to  a  less  degree,  has  the  same  kind  of  effect. 
Hypertrophy  of  the  left  ventricle,  however,  and  directly  as  its 
purity,  may  mitigate  the  efifects  of  aortic  constriction.  I  do  not 
know  from  experience  the  influence  of  such  hypertrophy  on 
regurgitant  disease  of  ,  the  aorta,  and  theory  speaks  in  both  ways. 

1425.  Treatment. — Whatever  be  the  mechanical  condition  of 
diseased  valves,  and  whatever  be  the  nature  of  the  diseased 
action,  inflammatory,  fibrin-depositing,  fatty,  calcifying,  that 
has  impaired  their  freedom  of  function,  they  lie  themselves 
without  the  pale  of  dii'ect  treatment.  Valvular  disease  once 
chronically  established  cannot  be  cured  :  we  can  neither  remove 
deep-seated  induration-matter,  atheroma,  nor  calcareous  sub- 
stance, nor  lengthen  tendinous  cords  that  have  been  shortened 
by  morbid  processes.  Hence  the  importance  of  at  once  guarding 
as  much  as  possible  against  one  of  the  frequent  causes  of  acute 
endocarditis — namely,  rheumatic  fever,  and  of  preparing  for 
the  active  treatment  of  that  inflammation  the  moment  there  is 
reason  to  suspect  its  immediate  advent.  Of  the  prophylaxis  of 
non-inflammatory  valvular  changes,  nothing  can  at  the  present 
day  be  said. 

1426.  But  though  these  diseases  be  anatomically  incurable, 
their  worst  functional  eftects  may  be  long,  in  some  cases  indefi- 
nitely, averted,  by  measures  accordant  with  a  common-sense 
view  of  their  nature  and  ratified  by  experience.  Whatever  be 
the  valve  implicated,  the  treatment  is  directed  not  towards  its 
own  disease,  but  towards  the  moderation  or  prevention  of 

precisely  tlio  two  with  least  constant  murmur.  This  is  sufficient  proof  that 
implicit  faith — nay,  any  faith — in  respect  of  prognosis,  must  not  be  put  in  the 
conditions  of  valvular  murmurs ;  audit  may  he  well  here,  .igain,  to  remind 
the  younger  reader  of  what  may  be  fully  gathered  from  the  description  in  the 
First  Part,  that  there  is  no  direct  connection  between  the  amount  of  disease 
at  an  orifice  and  the  intensity  of  an  existing  murmur  ;— the  very  weakness  of 
a  murmur  may,  indeed,  he  a  fatal  sign. 


TREATMENT. 


705 


liypertrophy  of  the  muscular  substance  of  the  heart  or  dilatation 
of  the  cavities, — the  control  of  extra  strength  or  the  support  of 
undue  weakness, — and  the  removal  or  relief  of  any  symptoms  that 
may  arise.  Practically  the  treatment  of  valvular  diseases  comes 
to  be  that  of  hypertrophy  or  dilatation,  due  regard  being  had  to 
the  influence  exercised  by  the  mechanical  obstruction  on  the 
character  and  tendencies  of  those  conditions  of  the  heart's 
substance.  Thus,  if  with  valvular  disease  there  co-exist  dilated 
hypertrophy,  occasional  very  moderate  venesection,  or  the 
abstraction  of  blood  by  cupping  or  leeching  over  the  prsecordial 
region,  will  be  advisable  :  more  so  in  cases  of  superadded  mitral 
regurgitation  than  of  aortic  constriction,  for  reasons  easily 
inferrible  from  the  influence  of  such  hypertrophy  in  these  two 
valvular  diseases.  Profuse  blood-letting  is,  under  all  circum- 
stances, absolutely  improper :  it  cannot  remove  either  the 
disease  of  the  valves  or  of  the  heart's  substance,  and  may  induce 
anaemia,  excitement  of  the  heart,  and  early  dropsy.  If  dilata- 
tion exist,  with  or  without  attenuation,  venesection  is  decidedly 
contra-indicated :  three  or  four  leeches  may,  however,  even 
under  these  circumstances,  be  applied  to  the  cardiac  region  for 
the  relief  of  palpitation,  anginal  feelings,  or  sudden  engorgement 
of  the  right  cavities.  Dry-cupping  and  mustard  poultices 
should,  however,  first  be  tried :  they  often  give  quite  as  much 
relief,  and  without  any  concomitant  sacrifice, 

1427.  Of  the  value  of  diuretics,  when  dropsy  has  appeared, 
no  doubt  can  be  entertained :  but  long  before  matters  have 
proceeded  to  this  point,  medicines  of  the  class  seem  useful,  by 
diminisliing  the  quantity,  without  impoverishing  the  quality,- of 
the  circulating  fluid,  and  so  lessening  the  tendency  to  clogging 
of  the  intra-cardiac  circulation  and  the  proueness  to  palpitation. 
The  acetate,  nitrate,  iodide,  and  bitartrate  of  potass  (the  latter 
in  two  drachm  doses  largely  diluted),  nitric  ether,  compound 
tincture  of  iodine,  the  infusion  and  spirits  of  juniper,  the  decoc- 
tion of  chimaphila,  and  other  agents  of  the  class  may  be 
variously  combined  and  successively  employed.    The  action  of 
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these  diuretics  is  facilitated  by  occasional  small  doses,  at  bed- 
time, of  blue  pill  and  squill.  When  the  kidneys  are  much 
congested,  removal  of  that  congestion  must  be  effected,  wholly 
or  partially,  before  the  organs  will  act.  Cupping  to  a  small 
extent  or  dry-cupping  in  the  renal  regions,  sometimes  exercises 
a  remarkable  effect  in  facilitating  the  action  of  divu^etics  by 
removing  congestion  :  in  the  same  way  is  to  be  explained  the 
favourable  iniluence  of  mustard  poultices  and  even  blisters  to 
the  loins.  Urine,  more  or  less  impregnated  with  albumen, 
previous  to  these  measures,  becomes  perfectly  free,  to  ordinary 
tests,  of  that  principle  after  their  employment. 

1438.  Regularity  of  alvine  discharge,  in  aU  diseases  important, 
is  particularly  essential  in  these  cases,  to  prevent  engorgement 
of  the  liver,  and  obviate  the  necessity  for  effort  in  the  act  of 
defecation.  Continued  purgation  is,  however,  to  be  avoided 
prior  to  the  occurrence  of  dropsy. 

1429.  If  at  any  time  the  stomach  be  loaded,  and  its  replete 
state  excite  palpitation,  an  emetic  seems  clearly  indicated :  the 
sulphate  of  zinc  is  the  fittest.  But  where  the  circulation  is  very 
much  embarrassed,  emetics  sometimes  increase  considerably  that 
embarrassment,  and  unhappily  it  is  far  from  easy  to  fix  before- 
hand the  probable  influence  of  an  emetic  in  any  particular  case. 
If  there  be  doubt,  it  is  better  to  refrain  and  allow  the  stomach 
to  free  itself  gradually  in  the  natural  manner.  Dr.  Hope  was 
of  opinion,  and  with  much  a  priori  reason  in  his  favour,  that  a 
state  of  prolonged  nausea,  by  causing  languor  of  the  circulation, 
promoted  the  formation  of  fibrinous  coagula  within  the  heart. 

1430.  Where  the  lungs  tend  to  engorgement,  especially  in 
mitral  disease,  expectorants,  either  ipecacuanha,  lobelia,  stra- 
monium, or  squiU  and  ammoniacum  or  senega,  according  to  the 
active  or  passive  character  of  the  symptoms,  become  necessary. 
Dry  cupping  of  the  chest,  sinapisms,  and  blisters  materially 
relieve  such  engorgement.  Antispasmodics,  chloric  ether, 
ammonia,  &c.,  arc  necessary  in  paroxysms  of  dyspnoea.  Opiate 
cannot  be  dispensed  with  at  night  in  advanced  cases  ;  but  where 
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the  valvular  obstruction  is  considerable  and  the  heart  weak, 
caution  is  required  in  their  exhibition.  Antacids,  carminatives, 
and  light  bitters,  and  other  stomachic  medicines,  relieve  the 
gastric  discomfort  so  common  in  the  victims  of  valvular  disease ; 
but  the  latter  must  not  be  permitted  to  an  extent  to  stimulate 
the  appetite  to  any  great  amount. 

1431.  The  propriety  of  administering  mineral  tonics  will,  in 
the  main,  turn  on  the  condition  of  the  heart's  substance, — 
whether  dilated  or  hypertrophous, — a  subject  already  considered. 
Theoretically,  invigorating  tonics  are  more  advisable  in  aortic 
constriction  than  in  mitral  regurgitation.  Anaemia  peremptorily 
calls  for  iron. 

1433.  Issues  or  setons  to  the  prsecordial  region  sometimes 
relieve  local  pain  and  discomfort ;  they  are  otherwise  valueless. 
At  the  very  earliest  period  of  chronic  inflammatory  changes  in 
the  valves,  it  is  possible  that  iodiu-etted  frictions  may  promote 
absorptive  action. 

1433.  The  treatment  of  dropsy  has  already  been  described. 

1434.  In  regard  of  diet,  no  constantly  applicable  rules  can 
be  laid  down,  except  that  moderation  is  important  both  in  solids 
and,  especially,  in  fluids.  Exercise  should  never  be  pushed  to 
fatigue,  and  laborious  efforts  of  all  kinds  systematically  avoided. 
When  the  dyspnoea  is  of  serious  character,  the  efi"ort  of  mounting 
a  flight  or  two  of  stairs,  especially  if  the  patient  be  obese,  is 
more  than  he  dares  encounter  :  his  instinct  apprises  him  of  the 
imminent  risk  of  the  attempt.  Under  these  circumstances  the 
common  plan  is  to  recommend  the  patient  to  occupy  the  ground 
floor, — a  mode  of  living  having  its  own  hygienic  disadvantages, 
unless  in  houses  constriicted  on  an  unusually  large  and  com- 
modious scale.  My  friend,  Mr.  W,  B.  Hutchinson,  has,  in  a 
case  of  this  kind,  succeeded  in  enabling  the  sufferer  to  use  a 
sleeping-room  at  the  top  of  the  house,  much  to  the  improvement 
of  his  general  health,  by  having  him  raised  in  a  chair  suspended 
by  solid  pulleys  to  tlie  ceiling  of  the  staircase, — something  on 
the  plan  of  the  well-known  contrivance  at  the  Coliseum. 
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.  1435.  I  have  not  spoken  of  digitalis.  The  action  of  this 
jnedicine,  when  it  really  does  slacken  the  circulation  materially,  is 
rarely  demonstrably  beneficial,  sometimes  seriously  mischievous, 
always  hazardous.  The  obstruction  to  the  circulation  through 
the  heart,  necessarily  produced  by  valvular  disease,  tends  to 
promote  coagulation  of  the  blood  within  it ;  and  on  the  evils  of 
that  coagulation  it  is  needless  to  insist.  If  digitalis  be  employed 
at  all,  it  is  least  dangerous  in  its  diuretic  form,  that  of  infusion. 

MALPOSITIONS. 

1436.  I.  Malpositions  of  the  heart  are  congenital  or  acquired. 
Of  the  congenital  class  the  extra-thoracic,  cephalic,  and  abdominal 
ectopife  are  totally  without  clinical  interest.  Not  so,  congenital 
malposition  of  the  heart  in  the  right  half  of  the  thorax ;  for  this 
being  a  kind  of  displacement  producible  at  all  periods  of  extra- 
uterine life  by  a  variety  of  diseases,  it  becomes  of  importance 
to  have  a  means  of  positively  distinguishing  the  malposition  of 
congenital  origin.  Now  this  means  is  furnished  by  the  position 
of  the  liver  and  spleen ;  for,  except  in  very  rare  instances,  when 
the  heart  has  formed  and  grown  on  the  wrong  side  of  the 
spine,  the  abdominal  viscera,  also,  have  been  transposed.  Where 
this  guide  is  wanting,  the  distinction  may  be  very  difficult ;  and 
the  observer  is  only  justified  in  pronouncing  the  mal-position  of 
the  heart  to  be  congenital  after  he  has  succeeded  in  excluding 
every  possible  morbid  source  of  acquired  displacement. 

1437.  II.  The  diagnosis  of  acquired  displacements  is  to  be 
made  by  the  position  of  the  apex-beat  and  of  the  impulse  of 
the  organ  generally, — also  by  the  comparative  intensity  of  the 
sounds  in  different  parts  of  the  chest. 

The  varieties  practically  important,  namely,  Detrusioii, 
Elevation,  and  Procidentia,  are  described,  and  their  modes  of 
production  illustrated  in  a  former  place  [302 — 306].  The 
cUnical  interest  of  them  aU  depends  upon  the  light  thrown  by 
their  discovery  on  the  diagnosis  of  various  intra-thoracic  diseases. 
They  themselves  produce  no  symptoms;  and  the  restoration  of 
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i  the  organ  to  its  "natural  position,  can  of  course  only  be  effected 

i  by  removal  of  tbe  condition  displacing  it, 

t  ■ 

|:  CYANOSIS. 

[      1438.  Cyanosis,  morbus  cseruleus  or  blue  disease,  are  the 

1  names  applied  to  a  symptomatic  state,  prominently  characterised 

;  by  blue  discoloration  of  the  tegumentary  membranes,  and:kno\vn 

I  by  experience  to  be  connected  with  various  malformations  of  the 

!  heart  and  perverted  modes  of  origin  of  its  great  vessels.  The 

t  general  tendency  of  the  more  common  of  these  malformations  is 

I  to  alter  the  relationships  naturally  subsisting  between  the  two 

i  sides  of  the  heart  and  the  two  kinds  of  blood — dark  and  florid. 

|!  But  some  of  the  number  act  in  other  ways,  and  the  entire  series 

i  may  be  referred,  as  species,  to  three  classes,  in  the  following 

{  manner : — 

A.  Conditions  causing  direct  communication  of  the  arterial  and 

i  venous  circtdations.     (a)  In  the  heart. — Open  foramen  ovale ; 

!  deficiency  of  part  of  the  ventricular  septum ;  perforation,  of 

I  ulcerative  or  other  character,  throwing  the  auricles  or  the 

j  ventricles  or  all  the  four  cavities  into,  practically  speaking,  a 

)  single  cavity ;  heart  formed  of  one  auricle  and  one  ventricle,  the 

i  latter  giving  olf  one  artery,  which  divides  into  a  pulmonary 

\  artery  and  aorta,  &c.    (i)  In  the  great  vessels. — Preely  pervious 

i  ductus  arteriosus;  aorta  rising  from  both  ventricles,  or  from 

i  the  right  ventricle,  or  from  a  trunk  common  to  itself  and  the 

!  pulmonary  artery,  &c. 

|!      B.  Conditions  causing  distribution  of  blacJc  blood  almost  solely 

[i  to  the  systemic  capillaries,  and  of  red  blood  to  the  pulmonary 

ji  capillaries,  toithotit,  practically  speaking,  any  intermixtttre  of 

i  the  two  kinds  of  blood.    Here  appear  cases  where  the  aortn,  rises 

ji  from  the  right,  and  the  pulmonary  artery  from  the  left,  ventricle, 

i  — the  veiiEe  cavse,  as  in  the  natural  state,  communicating  with 

1  the  right,  and  the  pulmonary  veins  with  the  left,  auricle ; — where, 

!:  consequently,  there  are  two  distinct  circulations,  communicating 

!  alone  by  the  ductus  arteriosus,  if  this  remain  open. 
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C.  Conditions  obstructing  the  entry  of  blood  into  the  lungs,  or 
intensely  congesting  them,  so  as  to  preveiit  oxygenation,  (a)  In 
the  heart  :■ — Excessive  smallness  of  the  right  ventricle ;  extreme 
narrowness  of  the  tricuspid  orifice :  these  states  disturb  the 
process  of  distribution  of  blood  to  the  lungs.  Great  contraction 
of  the  cavity  of  the  left  ventricle,  great  coarctation  of  the  mitral 
orifice :  these  conditions  prevent  the  return  of  blood  from  the 
lungs.  (6)  In  the  great  vessels .- — Partial  or  complete  obstruction 
of  the  orifice  of  the  pulmonary  artery. 

1439.  Symptoms. — The  most  striking  symptom  of  Cyanosis  is 
blue,  leaden,  purplish,  violet,  or  almost  black  discoloration  of 
the  skin ;  the  discoloration  may  pervade  the  entire  surface  of 
the  body,  but  it  is  always  most  marked  at  the  internal  canthi, 
lips,  nose,  ears,  below  the  eyes,  and  at  the  tips  of  the  fingers 
and  toes.  Changeable  in  intensity  from  time  to  time,  it  is 
greatly  deepened  by  palpitation,  emotion,  dyspnoea,  and  all 
conditions  throwing  any  additional  obstacle  in  the  way  of  the 
circulation  ;  generally  speaking,  the  tint  lightens  materially  after 
death.  The  ends  of  the  fingers,  if  life  continue  for  any  length 
of  time,  grow  more  or  less  bulbous ;  in  adults  this  peculiarity 
of  form  is  sometimes  singularly  well-mai'ked  ;  at  the  same  time 
the  nails  are  incurvated  ;  and  the  patients  are  said  to  be  parti- 
cularly subject  to  whitlow.  The  temperature  of  the  surface  and 
mucous  canals,  at  their  orifices,  is  low ;  the  patients  are  con- 
stantly chilly,  and  sensitive  to  the  least  fall  in  the  thermometer. 
CEdema  of  the  feet  sometimes  exists ;  the  frame  is  weak,  the 
muscular  and  adipose  systems  ill-nourished.  Nevertheless,  the 
viscera  may  be  of  fuU  size ;  *  their  colour  does  not  seriously 
differ  from  that  of  health, — but  this  may  in  great  measure 
depend  on  their  tint,  as  well  as  that  of  the  skin,  changing  after 
death. 

Though  rarely  tlie  subjects  of  serious  habitual  dyspnoea, 
cyanotic  persons  frequently  sufl^er  from  paroxysmal  difficulty  of 

•  Yide  case  of  Cyanosis,  Mod.  Chir.  Trans.,  vol.  xxv. 
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breatiiing — often  the  result  of  disturbed  circulation  caused  by 
tits  of  petulance  and  passion,  to  which  they  are,  above  the 
average,  prone.  Cough,  either  dry  or  attended  with  watery 
expectoration,  probably  through  oedema  of  the  lungs,  fi'equent 
attacks  of  congestive  bronchitis,  added  to,  sometimes,  the 
physical  signs  of  emphysema,  constitute  the  sum  of  pulmonary 
symptoms  and  morbid  states.  Palpitation  active,  tumultuous, 
with  strong  diffused  impulse,  a  pulse  ranging  from  120  to  160, 
irregular  in  force  and  rhythm,  often  coexists  with  the  dyspnceal 
paroxysms  above  referred  to  ;  syncopal  tendency  and  actual 
syncope,  though  rare,  do  sometimes  actually  occur ;  the  eyes 
are  prominent,  the  expression  wild,  and  the  arms  are  tossed 
violently  about.  There  is  no  particular  pulsation  observable  in, 
even,  the  most  deeply-coloured  parts.  Convulsions,  somnolence, 
and  semi-coma  occasionally  occur ;  and  reflex  phenomena,  such 
as  jerking  action  of  the  Umbs  and  grinding  of  the  teeth,  are 
frequent  during  sleep. 

1440.  Physical  signs.  — The  physical  signs  in  the  cardiac 
region  vary  according  to  the  anatomical  condition.  In  the  most 
intense  form  of  cyanosis,  where  the  whole  system  is  fed  with 
very  little  else  than  black  blood,  as  in  cases  of  transposition  of 
the  aorta  and  pulmonary  artery,  there  need  not  of  necessity 
be  any  abnormal  physical  sign  at  aU.  In  the  most  common 
anatomical  state  (open  foramen  ovale  and  constriction  of  the 
orifice  of  the  pulmonary  artery,  with  sequential  hypertrophy, 
simple  or  eccentric,  of  the  right  ventricle),  systolic  basic  thrill, 
doubtless  in  the  pulmonary  artery,  may  be  felt;  the  systoHc 
murmur  of  pulmonary  constriction  may  be  traced  up  to  the 
second  left  cartilage ;  and  the  signs  of  an  hypertrophous  state 

■  of  the  right  ventricle  will  be  coincidently  found.  I  do  not 
know  that  we  are  in  a  position  to  assert  positively,  that  patency 
of  the  foramen  ovale  will  in  itself  cause  murmur ;  for  in  all 
records  that  I  have  met  of  the  coexistence  of  the  two  things, 
either  constriction  of  the  pulmonary  orifice  is  actually  stated  to 

j    have  existed,  or  it  may  have  existed — all  mention  of  the  vessel 
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being  omitted  by  the  narrator.  I  once  met  with  a  systolic 
murmur  in  a  cyanotic  child,  audible  at  a  little  distance  from  the 
surface ;  I  saw  the  boy  but  once,  and  unfortunately  neglected 
to  note  the  topogi-aphy,  if  I  may  use  the  expression,  of  the 
murmiu". 

1441.  Cyanosis  is  not  always  congenital.  Of  seventy-one 
cases,  forty  only  existed  at  birth.*  When  appearing  for  the 
first  time  in  early  childhood,  possibly  enlargement  of  the  heart 
gradually  opens  out  the  foramen  ovale,  and  so  induces  the 
intermixture  of  the  two  kinds  of  blood  ;  or  perhaps  congenital 
coustriction  of  the  pulmonary  artery  increases.  In  the  adult, 
the  appearance  of  cyanosis  has  sometimes  been  traced  to  a  blow, 
a  fall,  or  an  effort;  possibly  some  forcible  separation  of  the 
edges  of  the  foramen  ovale  had  occurred;  sometimes  ulcerative 
openings  in  the  auricular  or  ventricular  septum  have  proved  the 
immediate  cause.  Occasionally  the  external  evidences  of  the 
malformation  have  been  but  slight,  until  the  accidental  occur- 
rence of  serious  bronchial  or  pulmonary  inflammation. 

1442.  It  has  been  theoretically  said  that  cyanosis,  like  other 
states  in  which  venosity  of  the  blood  predominates,  "  offers  a 
complete  protection  "  against  tuberculisation.  Several  cases 
are  on  record  showing  the  fallacy  of  this  doctrine  absolutely 
stated  ;•]-  what  degree  of  antagonism,  if  any,  really  exists 
between  the  affections,  has  never  been  submitted  to  dinical 
investigation. 

Cyanosis  seems  to  have  some  share  of  influence  in  producing 
pericarditis :  but  this  point  also  requires  further  examination. 

1443.  Diagnosis, — The  only  affection  in  the  new-born  infant 
with  which  it  appears  possible  to  confound  cyanosis,  is  apoplexia 
neonatorum  (intense  congestion,  with  extravasation  of  blood,  of 
the  membranes  of  the  brain  and  spinal  cord),  ciiaracterised  by 
great  lividity  of  face,  swollen  scalp,  feeble  action  of  the  heart, 

*  Stillo  ;  Amcr.  .Tourn.  Med.  Sc.,  N.  S.,  viii. 
f  Fciirnsido,  Association  Journal,  March,  1854, 
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I w,  irregular  respiration,  clencliing  of  the  hands,  convulsive 
i  tions,  torpor,  chilliness— conditions  lapsing  into  fatal  asphyxia, 
nless  treatment,  especially  bleeding  from  the  umbilical  cord, 
rove  successful.  But  the  tint  of  skin  in  cyanosis  is  different, 
luish,  not  livid;  the  scalp  is  not  swollen  ;  nor  is  there  general 
umidness  of  the  upper  -part  of  the  body ;  the  action  of  the 
cart  is  rather  in  excess  than  deficient  in  strength ;  and  the 
espiration  is  not  laboured,  irregular,  and  slow. 

1444.  Mechanism. — It  would  be  altogether  beside  the  purpose 
f  a  work  like  the  present  to  discuss  the  theory  of  cyanosis ;  but 
1  justification  of  the  influence  ascribed,  in  the  classification 
l)ove  given,  to  intermixture  of  venous  with  arterial  blood,  it 
lust  be  stated,  that  the  doctrine  of  venous  stagnation  adopted 
y  Morgagni  and  M.  Louis,  to  the  exclusion  of  ordinary  ideas 
oncerning  that  intermixture,  seems  scarcely  satisfactory.  How 

that  doctrine  reconcilable  with  the  fact,  that  the  most  intense 
euous  obstruction  may  arise  in  the  adult  without  inducing  true 
\  anotic  discoloration  ?  How  comes  it,  too,  if  communication 
etween  the  two  sides  of  the  heart  be  so  unimportant,  that,  in 
ve  only  of  seventy-one  cases  of  cyanosis  collected  by  Stille  was 
ich  communication  wanting  ?  Is  it  not  likely  that  two  things, 
)  constantly  found  together,  act  as  cause  and  effect ;  and  that, 
here  a  widely  open  foramen  ovale  has  been  found,  as  it  cer- 
linly  occasionally  has,  without  previous  cyanosis,  some  corrective 
)ndition,  either  organic  or  dynamic,*  has  existed,  to  prevent 
16  intermixture  ?  Doubtless  constriction  of  the  orifice  of  the 
ulmonary  artery  will  increase  the  darkness  of  tint,  by  inducing 
■nous  stagnation ;  but  I  do  not  think  there  is  evidence  to  show 
lat,  unassisted,  such  constriction  can  produce  cyanosis. 

•  If  the  pressure  of  the  current  on  either  side  of  the  opening  bo  equal, 
(TO  is  no  reason  why  each  current  should  not  pass  on  without  commingling 

all,  or  more  than  very  slightly,  with  the  other.  Such  nicely-balanced 
'  ssurc  must  be  rare,  however,  as  the  right  auricle  tends  to  become  dilated 

1  somewhat  hyperlrophous;  and  so,  precisely,  it  is  very  rare  that  the  foramen 
ale  is  open  to  any  extent  without  intermixture  of  the  two  bloods,  and  con- 
(juent  cyanosis.    It  is  probable  also  that  a  pretty  free  admixture  is  required. 
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1445.  Treatment. — The  treatment  of  a  case  of  cyanosis  re- 
solves itself  into  the  prevention,  as  far  as  possible,  of  paroxysms 
of  dyspnoea  and  palpitation.  Tranquillity  of  the  circulation,  by 
the  avoidance  of  aU  emotional  excitement,  mental  or  bodily,  and 
of  all  conditions  likely  to  congest  the  lungs,  the  liver,  and  the 
abdominal  organs,  is  to  be  aimed  at ;  the  temperature  of  the 
skin  maintained  by  warm  clothing,  moderate  exercise,  and 
friction ;  and  that  of  the  body,  generally,  raised,  if  the  stomach 
be  not  disordered  thereby,  by  the  free  consumption  of  oil,  fat, 
gum,  and  other  aliments  of  respiration. 

EUPTDRE  AND  PERFORATION  OP  THE  HEART. 
COMPLETE  RUPTURE. 

1446.  Eupture  of  the  heart's  substance  into  the  pericardium, 
from  all  causes,  spontaneous  and  other,  indiscriminately,  takes 
place  with  much  greater  frequency  in  the  left  ventricle  than  any 
other  part  of  the  organ :  *  but,  if  cases  originating  in  external 
violence  alone  be  considered,  the  right  ventricle  has,  according 
to  existing  records,  sufifered  more  frequently  than  the  left,  in  the 
proportion,  according  to  OUivier,  of  eight  to  three. 

1447.  Variable  in  size  and  form,  sometimes  smooth,  some- 
times ragged  at  the  edges,  the  inner  and  outer  openings — that 
is,  the  pericardial  and  the  endocardial — may  correspond  or  notj 
in  the  latter  case,  a  sort  of  sinus  exists  in  the  wall  of  the  ventricle, 
connecting  the  two.  There  is  usually  a  single  rupture  only, 
but  so  many  as  five  have  been  seen ;  sometimes  a  single  opening 
on  the  inner  surface  of  the  ventricle  communicates  with  two  or 
more  on  its  pericardial  surface.  The  strata  of  muscular  tissue 
next  the  cndocai'dium,  again,  may  be  pretty  extensively  destroyed, 
while  a  tiny  perforation  only  in  the  pericardium  can  be  dis- 
covered.   Although  there  is  every  reason  to  believe  that,  in  the 

*  In  62  instances  of  rupture  collected  by  Gluge  (Patli.  Anat.)  tlic  left 
vcntriclo  was  tlie  scat  of  the  rupture  in  37  cases;  llie  right  ventricle  in  8; 
both  ventricles  in  2  :  the  right  auricle  in  2  :  the  left  auricle  in  3. 
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great  majority  of  cases,  rupture  of  the  heart  is  perfectly  sudden 
in  its  occurrence,  it  is  clearly  a  gradual  process  in  some  rare 
cases ;  for  instance,  where  hsemorrhagic  softening  of  tissue  has 
led  to  its  occurrence  :  under  all  circumstances,  the  final  breakage 
of  the  last  few  muscular  fibres  and  outer  serous  membrane,  that 
separate  the  pericardial  and  endocardial  cavities,  is  instantaneous. 
The  fissure  runs  very  nearly  three  times  as  often  parallel  to,  as 
at  right  angles  with,  the  main  fasciculi  of  the  heart's  fibres. 

1448.  Considerably  more  frequent  in  males  than  females,  in 
the  ratio  of  36  to  16,  rupture  of  the  heart  is  favoured  by 
advanced  age :  it  becomes  comparatively  frequent  after  the  fiftieth, 
still  more  so  after  the  sixtieth  year.  Immediately  induced  by 
efforts  of  some  kind,  by  fits  of  passion,  by  great  and  abrupt 
thoracic  congestion,  as  through  sudden  immersion  in  the  cold 
bath,  by  blows  and  other  injuries  to  the  prsecordial  region,  the 
way  is  paved  for  its  occurrence  by  various  textural  changes  of 
the  heart's  substance  or  aorta  :  as  fatty  accumulation  under  the 
pericardium ;  intra-sarcolemmous  fatty  change ;  softening  of 
undetermined  kinds  ;  dilatation  with  attenuation ;  local  suppura- 
tion, ulceration,  possibly  gangrene ;  hypertrophy,  with,  probably, 
fatty  change  superadded ;  hydatids ;  calcification  of  the  ruptured 
tissue ;  aneurism  of  the  left  ventricle ;  local  destruction  of  the 
endocardium ;  apoplexy  of  the  heart  (the  question  has,  however, 
been  raised,  whether  in  cases  where  blood-infiltration  and 
rupture  have  been  found  together,  the  former  may  not  have 
depended  on  gradual  advance  of  the  latter) ;  coarctation  of  the 
arch  of  the  aorta,  and,  as  in  the  case  of  George  I.,  aneurism  of 
that  vessel.  In  all  probability,  though  old  narratives  say  the 
contrary,  the  heart's  texture  is  never  perfectly  sound ;  even 
where  the  cause  of  the  rupture  has  been  external  violence,  some 
alteration  of  tissue  has  been  generally  found  by  recent  observers. 

1449.  Symptoms. — In  the  majority  of  cases,  rupture  of  the 
heart,  if  itself  complete,  at  all  extensive,  and  instantaneous,  kills 
instantaneously.  The  hand  is  suddenly  carried  to  the  front  of 
tiie  chest ;  a  piercing  shriek  uttered ;  some  convulsive  twitches 
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occur,  and  the  patient  expires  :  or  sudden  loss  of  consciousness, 
from  which  recovery  never  takes  places,  marks  the  event. 

1450.  There  is  a  class  of  cases,  too,  in  which  from  the 
plugging  of  the  fissure  by  coagula,  the  amount  of  extravasation 
of  blood  into  the  pericardium  is  insufficient  to  stop  the  heart's 
action  at  once.  Under  these  circumstances,  a  patient  has  been 
known  to  survive  foui'teen  hours,  with  pallor,  cardiac  anguish, 
clammy  sweats,  coldness  of  the  surface,  feeble  fluttering  pulse, 
and  sighing  respiration  ;  eventually  going  oif  quietly  in  a  state 
of  coma.  The  fact  of  death  occuring  so  slowly  suggests  the 
question  whether  the  permanent  closure  of  a  fissured  opening 
does  not  fall  within  the  range  of  the  possible;  and  certainly  one 
case  of  sudden  death  from  rupture  has  been  recorded,  in  which 
a  former  rupture  was  discovered,  firmly  filled  by  a  fibrinous 
coagulum  adherent  to  the  wall  of  the  heart. 

Tlie  protraction  of  life  for  many  hours  after  the  probable 
moment  of  the  perforation,  is  illustrated  by  the  following  case 

•  William  Hutchinson,  Ectat.  48,  presenting  all  the  signs  and  symptoms  of 
general  dilatation,  with  liypertrophy,  of  the  heart  (the  organ  weighed  twenty- 
two  ounces),  mitral  and  tricuspid  regurgitation,  enlarged  liver,  pulmonary 
apoplexy  and  anasarca,  had  slightly  improved  in  the  majority  of  his  symptonu 
during  three  weeks  stay  in  hospital,  when  a  change  for  the  worse,  attracting 
the  immediate  attention  of  the  nurses,  occurred  on  the  morning  of  the  25th 
August:  the  countenance  had  become  of  pale  yellowish  cirthy  aspect;  the 
conjunctivjE  bloodless ;  the  face  and  thoi-ax  covered  with  cold  sweat ;  th» 
respiration  laboured  and  frequent  ;  the  pulse  weaker  and  smaller  than 
previously  ;  uncountable  from  frequency  ;  feet  considerably  edematous  and 
cold  ;  no  pain  complained  of ;  restlessness  intense, —  change  of  posture 
almost  every  minute ;  tongue  particularly  clean ;  bowels  naturally  open. 
•During  tlie  night  of  tlic  25th,  insomnia,  constant  restlessness  ;  dressed  him- 
self and  sat  on  side  of  bed  greater  part  of  the  night,  wisliing  to  go  home. 
August  26th.  In  the  morning :  docs  not  know  his  children;  body  exhale* 
an  earthy,  and  somewhat  putrescent  odour ;  extremities  cold ;  pulse  alnio*' 
imperceptible,  uncountable  from  frequency ;  respiration  more  difficult  .md 
frequent  than  yesterday;  cold  sweats:  so  late  as  3  30  p.m.  this  day  he  got 
put  of  bed  to  sit  up;  passed  urine  under  him  ;  at  S  O  p.m.  hacking  cough  set 
in  ;  shortly  after,  tlie  respiration  became  unfrequent,  occurring  at  such  rare 
intervals,  that  each  breath  seemed  to  be  his  lasU  .  .  Sauk  at  S'S9  p.m.i 
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ivithout  any  change  of  symptom.  On  examination  (made,  in  my  absence,  by 
Dr.  Hare)  about  two  ounces  of  dark  blood,  partly  coagulated,  partly  fluid, 
ivcre  found  on  the  surface  of  the  heart  and  root  of  the  aorta ;  after  careful 
earch,  a  minute  aperture,  barely  admitting  an  ordinary  sized  pin,  was 
i  letected  close  to  the  apex  of  the  right  ventricle,  and  appeared  to  communicate 
h  vith  the  interior  of  that  cavity  in  an  oblique  direction  downwards,  and  to  the 
eft.    (U.  C.  H.,  Males,  vol.  viii.,  pp.  334—354). 

'     The  slowness  of  dissolution  here  was,  in  all  likelihood,  due  to 
:  he  minute  scale  of  the  perforation,  and  the  slowness  with  which 
1:  .he  blood  filtrated  through  it.    The  probability  is,  that  perfora- 
i:  ion  was  completed  during  the  night  of  the  24ih,  or  morning 
)f  the  25th;  and  that  consequently  the  patient  survived  the 
!">ccurrence  thirty  hours  on  the  lowest  computation. 
;     1451.  A  third  class  of  cases  exists,  in  which  sudden  cardiac 
;i  mguish,  attended  with  a  sense  of  constriction,  extreme  dyspnoea, 
lain  extending  from  the  prsecordial  region  to  the  left  shoulder, 
oldness  of  the  surface,  giddiness  and  faintness,  cramps,  and 
mall  irregular  pulse,  are  observed, — the  whole  series  undergoing 
emission,  nay,  actually,  it  is  said,  totally  disappearing  tempo- 
arily,  again  to  return  with  greater  intensity  than  before,  and 
lose  in  death.    In  instances  of  this  kind,  in  all  probability,  tiie 
eart's  fibres  have  given  way  in  successive  layers. 

1452.  Treatment. — The  greater  number  of  cases  of  at  all 
xtensive  rupture  have  terminated  fatally,  before  medical 
ttendance  has  been  procured.  Should  the  patient  be  still 
ving,  when  first  seen,  such  treatment  should  be  employed  as 
common-sense  view  of  the  symptoms  would  suggest ;  for  it  is 
lore  than  probable  that  the  precise  nature  of  what  has  occurred 
ill  rarely  be  diagnosticated  with  surfty.  Theoretically,  the 
lear  indication  is  to  maintain  the  circulation  in  movement,  with 
s  little  work  on  the  part  of  the  heart  as  possible ;  the  head 
hould  be  placed  low,  sedatives  and  slight  stimulants  adminis- 
■red,  the  surface  kept  artificially  warm,  and  the  very  sliglitest 
lovement  of  the  body,  as  far  as  possible,  prevented.  If  reaction 
ccurred,  blood  should  be  cautiously  taken  from  the  arm. 
In  instances  of  slow  perforation,  of  which  an  illustration  has 
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been  given,  the  nature  of  the  occurrence  is,  in  the  first  place, 
beyond  the  reach  of  sure  diagnosis.  In  an  individual,  dying 
more  or  less  rapidly  of  profound  organic  disease  of  the  heart, 
the  increased  uneasiness  and  increased  disturbance  of  the  pulse, 
depending  on  perforation,  might  be  taken  for  indications  of 
polypoid  formation  within  the  cavities,  or  rupture  of  a  portion  of 
valve  or  chorda  tendinea.  Fortunately,  however,  the  treatment 
will  not  err  in  consequence :  in  any  one  of  these  cases  the 
immediate  management  is  that  fitted  for  nervous  shock  and 
cardiac  obstruction. 

PARTIAL  SUPTURE. 

1453.  Partial  ruptures  of  the  heart,  or  of  its  valvular  appa- 
ratuses, are  not  extremely  unfrequent.  Eupture  of  the  papillary 
muscles,  permitting  the  ruptured  ends  to  float,  as  it  were,  free 
in  the  cavity  of  the  ventricle ;  rupture  of  the  substance  of  the 
mitral  or  tricuspid  valves,  or  of  their  tendinous  cords :  and  of 
the  pulmonary  and  aortic  valves, — have  all  been  observed  ;post 
mortem,  and  their  symptoms  occasionally  noted  with  more  or 
less  precision  during  life. 

1454.  The  immediate  symptoms  of  the  rupture  of  a  chorda 
tendinea,  especially  if  endocarditis  have  caused  tiie  accident,  are 
not  very  prominent.  The  difficulty  of  the  circulation  through 
the  heart,  however,  is  increased ;  the  pulse  becomes  verj'  irregular, 
and  symptoms  precisely  like  those  of  the  sudden  formation  of 
blood-coucretions  in  the  ventricles,  make  their  appearance.  The 
murmurs,  obstnictive  and  regurgitant,  of  the  implicated  valve 
ensue ;  but  they  may  have  pre-existed,  as  consequences  of  tiie 
endocarditis  itself,  and  in  that  case  positive  diagnosis  is  an 
impossibility. 

Sudden  rupture  of  any  number  of  chordro  tendineis,  or  of  a 
papillary  muscle,  especially  when  occurring  independently  of 
acute  disease  of  the  heart,  produces  very  marked  symptoms. 
Cardiac  pain  and  anguish ;  palpitation  irregular  in  force  and 
rhythm;  small,  irregular,  frequent  pulse;  syncopal  tendency. 
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iverwbelming  dyspnoea,  dread  of  dissolution,  pallor,  coldness  of 
surface,  jactitation  of  the  limbs, — all  this  suddenly  occurring,  in 
:onnection  with  a  regurgitant  systolic  apex-murmur,  which  had 
jcen  known  not  to  have  existed  previously,  might  guide  to  the 
liaguosis,  but  not  justify  a  positive  assertion  on  the  subject. 

In  a  case  of  rupture  of  one  of  the  aortic  valves,  observed  by 
nyself,  symptoms  such  as  those  just  described  were  attended 
vith  regurgitant  basic  murmur. 

1455.  The  character  of  the  symptoms  points  to  the  propriety 
)f  administering  stimulants  and  sedatives :  sinapisms  or  the 
arpentine  fomentation  to  the  cardiac  region  relieve  the  anguish 
lid  constriction  felt  in  that  situation. 

RUPTURE  OF  A  CORONARY  ARTERr, 

1456.  An  individual,  subject  to  palpitation,  had  a  sudden 
ttack  of  retching,  with  cardiac  anguish,  and  died  in  an  hour, 
Che  left  coronary  artery,  widened,  hardened,  and  fragile,  was 
iroken  across  from  the  aorta  ;  effusion  of  blood  had  taken  place 
)etween  the  pericardium  and  great  vessels.* 

ANEURISM  OF  THE  HEART. 

1457.  Aneurism  of  the  heart  occurs  in  two  forms,  corre- 
pondiug  to  the  fusiform  dilated  aneurism,  and  the  lateral 
imple  sacculated  aneurism,  of  arteries  {vide  Diagram  III.,  figs, 
,  3,  p,  737) :  that  is,  a  general  and  tolerably  equable  dilatation 
'f  a  portion  of  the  wall  of  a  ventricle  exists,  or  a  pouched 
ulness  rises  abruptly,  with  or  without  constricted  orifice,  from 
lie  ventricle.  Of  either  kind,  aneurism  is  almost  peculiar  to 
he  left  ventricle.  The  compound  sacculated  aneurism  of 
rteries,  with  injury  to  their  walls  (Diagram  III.,  fig.  4),  is  also 
initated  by  the  heart,  when  destruction  of  the  endocardium  and, 
fiore  or  less  extensively,  of  the  nearest  strata  of  muscular  fibres 
'recedes  the  poucliing  process. 


*  Lombard ;  Gaz.  M<?tl.  de  Paris,  iii.  644, 
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1458.  In  tie  majority  of  cases  aneurism  forms  slowly, 
dependent,  as  it  is,  for  existence  on  chronic  changes  in  the 
substance  of  the  heart ;  in  some  cases,  however,  its  formation  is 
an  acute  process,  induced  by  ulceration  or  rupture  of  the  endo- 
cardium and  contiguous  fibres. 

1459.  Greatly  more  frequent,  as  3  to  1,  in  males  than 
females — hitherto  most  commonly  observed  between  the  ages  of 
twenty  and  thirty  and  in  very  advanced  life,  though  few  ages 
are  actually  exempt  from  the  possibility  of  its  occurrence, — 
having  the  ground-work  laid  for  its  formation  in  inflammation, 
fatty  change,  simple  softening,  or  pseudo-fibrous  infiltration  of 
the  heart's  substance, — aneurism  has  been  immediately  traced, 
in  a  certain  number  of  instances,  to  external  injury,  violent 
efforts,  forced  retention  of  the  breath,  and  similar  agencies, 
suddenly  throwing  an  intense  strain  on  the  walls  of  the  left 
ventricle.  In  the  majority  of  cases  its  origin  is  slow  and 
insidious — in  fact,  latent. 

1460.  Spnptoms. —Under  all  circumstances  the  symptoms  are 
obscure.  When  the  onset  is  presumedly  sudden,  this  has  been 
announced  by  severe  praecordial  pain,  orthopnoea,  general  agita- 
tion, dread  of  dissolution,  syncopal  tendency,  and  frequent, 
small,  irregular,  languid  pulse.  But  obviously  there  is  nothing 
distinctive  in  these  symptoms  :  they  indicate  that  the  heart  has 
received  a  deep  shock  of  some  kind,  and  nothing  more. 

On  the  other  hand,  where  the  disease  is  of  slow  origin  and 
course,  its  symptoms  do  not  seem  to  become  serious,  unless 
itself  is  caiTied  to  a  great  amount,  or  dilatation,  with  more  or 
less  hypertrophy  is  added.  The  effects  of  such  dilatation  are 
then  developed — systemic  stagnation  and  its  attendant  evils  m 
more  or  less  complete  array.  At  all  events,  it  will  be  admitted 
that  past  records  do  not  supply  the  materials  of  a  clinical  history 
of  aneurism,  clearly  distinct  from  that  of  afi'ections  of  tlic 
ventricles  and  of  the  orifice,  however  complete  an  anatomical 
one  they  have  been  made  to  yield  by  the  zeal  of  Mr.  Thurnam. 
Evei-y  known  symptom  of  cardiac  disease  has  been  present,  it  is 
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true,  in  these  cases ;  but,  as  there  either  were  positively,  or 
may  possibly  have  been,  other  morbid  states  present  (I  refer  to 
narratives  which  make  no  affirmation  as  to  the  absence  of  such 
states),  capable  of  causing  the  symptoms  in  question,  it  would 
be  perfectly  unjustifiable  to  ascribe  them  to  aneurism. 

1461.  Physical  Signs. — And  there  is  as  great  a  dearth  of 
knowledge  of  positive  physical  signs.  The  position  of  the 
lieart's  maximum  impulse  may  perhaps  be  transferred  from 
the  apex  to  the  base,  where  a  sacculated  aneurism  springs  from 
the  neighbourhood  of  the  base  of  the  ventricle  ;  probably,  if  the 
-ac  were  prominent,  the  action  of  the  heart  would  be  attended 
■rith  pericardial  rub,  not  only  systolic,  but  diastolic.  Systolic 
nurmur  of  blowing  quality,  of  maximum  force  at  the  left  apex, 
las  been  observed,  undistinguishable  from  the  murmur  of  mitral 
•egurgitation.  Though  seemingly  probable,  a  priori,  that  a 
louble  murmur  might  be  produced  by  the  ingress  and  egress  of 
)lood  from  the  sac,  where  the  orifice  of  this  was  narrow, 
xperience  shows  that  the  diastolic  portion  may  be  completely 
v'anting.*  The  signs  of  dilated  hypertrophy  frequently,  of 
alvular  disease  sometimes,  are  coincidently  met  with. 

1462.  Death  may  occur  suddenly  from  rupture  of  the  sac  into 
he  pericardium,  or,  through  an  adherent  pericardium,  into  the 
ileura  :  in  the  majority  of  instances  the  patient  is  slowly  worn 
ut  with  the  symptoms  of  dilatation. 

1463.  There  is  no  special  treatment  for  this  affection :  the 
ymptoms  and  signs  guide  the  physician  to  the  adoption  of  the 
leasures  best  adapted  for  hypertrophy  or  dilatation  :  the  effects 
f  systemic  stagnation  are  to  be  averted  or  removed  by  the  plans 
Iready  described. 

ANEURISM  OF  THE  VALVES. 

1464.  Sacculation,  pouching,  or  aneurism,  of  flu;  valves  has 
jcasionally  been  observed  ;  always,  as  might  be  cxpeclod,  in  the 

*  E.  (J.  In  Case  V.  of  Dr.  H.  Douglns's  Collection  of  Cases  of  Hcivrt- 
acase,  Edin.  Monthly  Journal,  1850. 
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direction  of  regurgitation,  and  produced  by  the  force  of  the 
current  playing  on  textures  .weakened  in  resistent  power  by 
chronic  disease.  This  condition,  anatomically  known  in  the 
mitral,  tricuspid,  and  aortic  valves,  has  at  present  no  clinical 
history, 

POLYPOrO  CONCRETIONS. 

1465.  Formation  of  fibrinous  coagula  within  the  heart  during 
life  is  promoted  by  retardation  of  the  circulation,  occumng 
towards  the  close  of  exhausting  diseases,  in  connection  with 
weakness  of  the  organ,  or  mechanical  obstruction  to  the  circula- 
tion in  its  interior.  Hyperinosis  carried  to  a  great  extent,  as 
in  pneumonia,  has,  on  another  principle,  a  somewhat  similar 
tendency  [778].  The  condition  of  the  blood  in  pyohajmia,  and 
in  other  of  the  hetersemise  likewise,  favours  coagulation  within 
the  heart ;  but  endocarditis  is,  of  all  affections,  its  most  frequent 
and  effectual  cause. 

1466.  The  symptoms  and  treatment  of  coagulative  accumula- 
tion of  blood  v;ithin  the  heart  in  endocarditis  have  already  been 
described.*  In  chronic  diseases  with  langiud  circulation,  the 
risk  of  coagulation  should  be  averted  as  far  as  possible  by 
abstaining,  at  least  in  any  quantity,  from  the  use  of  nauseant 
medicines  and  digitalis,  the  obvious  effect  of  which  must  be  to 
slacken  the  circulation.  Blood-letting  should  also  be  refrained 
from,  unless  under  some  urgent  necessity.  The  influence  of 
diluents,  recommended  for  the  purpose  of  rendering  the  blood 
less  coagulable,  can  scarcely  be  trusted  to, — and  by  producing 
a  watery  plethora  they  may  do  more  harm  than  good.  Small 
quantities  of  bicarbonate  of  potass,  taken  two  or  three  times  a 
day,  seem  to  me  the  most  promising  propliylactic. 

•  Continii.-il  rausen  and  vomiting  liave  occasionally  bcfin  obscrveil  for 
several  days  lioforc  death  in  persons,  wliose  Iiearts  contained  coagula  evidently 
formed  during  life  :  but  the  connection  of  the  two  things  is  not  peifcctly 
dear;  concretions  may  certainly  form  without  disturbing  the  stomach. 


CHAPTER  III. 


DISEASES  OF  THE  AOETA. 

AORTIC  PULSATION. 

]-i67.  Aortic  pulsation,  or  abdominal  or  epigastric  pulsation 
or  palpitation,  as  it  has  been  variously  called,  is  a  peculiar 
functional  atFection  of  the  aorta,  distinguished  by  more  or  less 
throbbing  action  of  the  vessel.  Although  very  positively 
observable  in  the  thoracic  aorta,  it  is  best  known  in  the 
abdominal  division  of  the  vessel. 

1468.  Symptoms. — Pulsation  at  the  epigastrium,  more  or  less 
constant,  but  aggravated  by  various  influences,  such  as  brisk 
movement,  nervous  excitement,  irritation  of  the  bowels,  or 
constipation  and  dyspeptic  disturbance,  is,  as  its  title  indicates, 
the  prominent  feature  of  the  complaint.  In  rare  instances, 
complete  intermission  of  the  throbbing  action  may  occur, — a 
fact  important  in  respect  of  diagnosis.  When  strongest,  the 
pulsatile  movement  is  attended  with  a  feeling  of  sickness  or 
faintness,  or  pseudo-globus ;  there  is  no  actual  pain  experienced, 
except  the  adjacent  parts  be  accidentally  extra-sensitive.  The 
epigastrium,  however,  always  bears  pressure  worse  tlian  in 
healthy  people,  and  may  be  extremely  tender. 

1469.  P%«caZ  %M5.— In  well-marked  cases,  pulsation  may 
be  easily  seen  at  the  epigastrium,  especially  in  thin  people  ; 
rarely  at  the  umbilicus.  The  hand,  laid  on  the  surface  in  the 
course  of  the  vessel,  receives  a  forcible  forward  impulse,  slapping 

!  rather  than  heaving,  jerking,  quick,  abrupt,  without  distinctly 
i';  expansile  character,  but  bounding  and  free,— varying  in  degree 
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from  an  action  so  trifling  as  to  be  scarcely  perceptible,  to  one 
sufficiently  powerful  to  shake  the  bed.  As  a  rule,  there  is  no 
lateral  expansion  to  be  felt ;  but,  if  hardened  tissue  lie  on  the 
confines  of  the  vessel,  such  expansion  may  at  the  least  be  closely 
simulated.  Unless  the  blood  be  anaemic,  no  tlu'ill  is  to  be 
caught.  The  vessel,  if  the  patient  be  very  thin,  may  be  reached 
on  either  side  by  the  fingers,  and  slightly  moved  laterally.  The 
transverse  limits  of  the  vessel  under  percussion  are  natural ;  but 
it  must  be  confessed  this  is  a  fact  very  difficult  of  establishment: 
the  abdominal  wall  should  first  be  steadily  depressed  for  a  minute 
or  so,  all  gas  and  feecal  matters,  as  far  as  possible,  pushed  side- 
wards, and  then  the  vessel  carefully  percussed.  Aortic  pulsation 
may  exist  in  the  highest  degree  without  mui-mur, — a  single 
systolic*  impulsive  sound  being  alone  audible ;  or  a  systolic  and 
a  diastolic  sound  may  be  heard,  the  latter  the  fainter  greatly  of 
the  two.  Or,  \yhat  is  more  common,  a  single  systolic  blowing 
murmur,  prolonged  slightly,  rough  and  sharp,  whiffing  or  whip- 
ping in  quality,  is  heard, — the  more  marked,  the  greater  the 
pressure  exercised  on  the  front  of  the  vessel.  Such  murnnir 
may,  however,  in  rare  instances,  be  heard  in  the  back.  Until 
lately,  I  supposed  that  the  discovery  either  of  double  or  of 
diastolic  murmur,  in  the  course  of  the  aorta,  positively  indicated 
disease  in  its  coats ;  but  I  now  know,  by  a  case  observed  with 
great  interest  dui'ing  life,  that  there  may  be  intense  aortic 
pulsation,  with  diastolic  murmur,  though  the  vessel  is  perfectly 
free  from  disease,  and  in  calibre  below  the  average.  In  the 
instance  referred  to,  however,  the  pancreas  was  found,  after 
death,  enlarged  and  hardened,  and  bad  pressed  somewhat  on  the-,  r 
vessel  in  the  site  of  the  murmur.f 

1470.  Theory  would  lead  to  the  idea,  that  in  cases  of  pulsa- 
tion limited  to  the  aorta,  the  vessel  should  be  the  sent  of  some 

*  In  applying  the  terms  systolic  and  diastolic  to  mark  the  iliTllim  of  sounds 
and  inuriniirs  in  tlio  arteries,  I  intend  to  signify  synchronism  with  tlic  systole 
a!id  diastole  of  Ike  heart,  unless  the  contrary  be  stated  expressly. 

f  Eliz.  Gosling,  U.  C.  H.,  Females,  vol.  v.,  p.  l.'iO. 
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organic  change  ;  else  why  such  limitation  ?  Few  examples  are 
recorded  of  post-mortem  investigation  ;  in  some  of  the  number, 
affirmation  is  absolutely  made  that  the  vessel  was  in  all  respects 
sound  ;  in  others,  that  its  walls  were  flaccid  (but  as  cause  or 
effect  of  the  pulsation  ?) ;  in  yet  others,  thin.  The  calibre  of  the 
vessel  may  be  reduced  by  the  pressure  of  adjacent  morbid  struc- 
ture. However  produced,  the  effects  of  aortic  pulsation  are 
sufficiently  serious  :  it  increases  akeady  existing  nervousness, 
excites  apprehensions  on  the  part  of  the  patient  of  deep-seated 
organic  disease,  deprives  him  sometimes  of  the  power  of  taking 
exercise,  aud  interferes  with  digestion,  whence  arise  loss  of 
appetite  and  emaciation :  and  some  patients,  constantly  dwelling 
on  the  symptom,  magnifying  its  importance,  and  fancying  that 
the  bystanders  must  notice  it  as  well  as  themselves,  acquire  an 
utter  distaste  for  all  society. 

1471.  The  duration  of  aortic  pulsation  may  be  very  consider- 
able ;  Baillie  thought  that  once  developed,  though  it  might  vary 
in  amount,  it  seldom  disappeared  altogether :  where  produced 
by,  or  even  connected  with  slight,  anaemia,  it  is  positively,  how- 
ever, susceptible  of  complete  cure.* 

Aortic  pulsation  is  not  so  common  in  ordinary  hysteria  and 
spinal  irritation  as  might  be  expected;  it  accompanies  many 
utero-ovarian  diseases,  with  pelvic  aud  abdominal  neuralgias ; 
follows  anffimia  of  all  modes  of  origin ;  occasionally  attends 
plethora,  sthenic  and  asthenic  ;  and  is  induced  in  some 
susceptible  frames,  by  green  tea,  strong  coffee,  tobacco,  and 
similar  agents.  Various  disordered  states  of  the  chylopoietic 
viscera  produce  it — simple  dyspnoea,  flatulence,  and  hepatic 
disturbances  among  the  number ;  but  special  proneness  to  the 
complaint  probably  exists,  where  causes  so  slight  suflice  for  its 
generation.  Acute  inflammation  of  the  stomach,  bowels,  and 
peritonaeum,  as  insisted  on  by  Dr.  Stokes,  and  chronic  gastritis. 


*  Brackeiibiiry,  U.  C.  H.,  Males,  vol.  v.,  p.  38,  March,  1850.  I  s.aw  this 
patient  again  in  the  autuma  of  1853  ;  ho  was,  practically  speaking,  free  from 
the  complaint. 
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as  chiefly  illustrated  by  Dr.  Faussett,  sometimes  produce  very 
marked  sympathetic  action  of  the  abdominal  aorta.  Pressure  of 
all  kinds  directly  on  the  vessel  takes  an  important  place  among 
its  causes ;  I  have  known  an  accumulation  of  fjeces  in  the  trans- 
verse colon  induce  it  in  an  aggravated  form. 

1472.  Diagnosis. — A  very  little  care  will  distinguish  pulsa- 
tion of  the  aorta  in  the  epigastrium,  from  the  epigastric 
pulsation  of  a  displaced  heart,  or  an  enlarged  right  ventricle : 
it  is  unnecessary  to  dwell  on  their  distinctive  marks.  But 
there  may  be  great  difficulty  in  the  diagnosis  between  functional 
and  aneurismal  pulsation  of  the  vessel.  In  the  latter  case, 
however,  the  pulsation  is  expansile,  heavy,  powerful,  slow,  and 
appears  kept  back,  as  it  were,  by  some  restraint  behind  it, 
instead  of  bounding  freely  forwards ;  thrDl  is  occasionally  to  1)6 
felt,  and  a  tumor,  with  dulness  under  percussion  nearly  com- 
mensurate with  its  size,  is  discovered.  A  harsh,  gratinir, 
hollow  murmur,  systolic,  of  the  characters  elsewhere  described 
[1506],  audible  in  front,  may  also  sometimes  be  detected  along 
the  spine  posteriorly.  All  tlris  is  accompanied  with  pain  more 
or  less  tearing  or  agonising ;  and  the  distinction  of  the  cases  is 
not  difficult. 

But  where  an  aorta,  healthy  in  itself,  is  pushed  forwards  by 
an  enlarged  vertebra,  or  a  tumor  connected  with  the  spine — or 
where  an  indurated  mass  lies  in  front  of,  or  to  either,  or  both, 
sides,  of  the  vessel,  lateral  expansion  may  be  simulated,  the 
murmur  may  be  harsh,  though  not  grating, — while  local  pain 
and  general  emaciation  may  be  produced  by  the  organic  morbid 
state,  whatever  it  is,  superadded  to  the  pulsation.  Under  these 
circumstances,  the  difficulty  of  diagnosis  may  be  extreme.  It 
appears  from  the  case  just  referred  to,  that  even  the  discoveiy 
of  diastolic  murmur  in  the  vessel,  that  is,  synchronous  with  its 
own  systole,  will  not  prove  the  existence  of  aneurism  positively ; 
still  such  murmur  very  rarely  attends  inorganic  pulsation. 
As  a  rule,  too,  the  murmur  of  the  latter  origin  is  inaudible  in 
the  back  ;  but  that  of  aneurism  may  be  similarly  limited  in 
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extent :  the  sex  of  tlie  patient  may  give  accidental  aid ;  for 
I  aneurism  of  the  abdominal  aorta  is  very  rare  in  the  female, 
aortic  pulsation  common.  Again,  the  existence  of  inorganic 
murmur  in  the  heart,  thoracic  aorta,  and  veins  may  assist  also  ; 
but  it  may  tend  to  deceive  too,  for  the  subject  of  anem-ism  is 
not  exempted  from  becoming  ansemic.  In  ordinary  cases, 
then,  the  diagnosis  is  easy ;  in  some  rare  instances  it  will  be 
well  to  watch  the  case  for  a  time  before  risking  an  opinion,  and 
to  positively  afi&rm  the  absence  or  presence  of  slight  peripheral 
dilatation  of  the  coats  of  the  vessel  (Diag.  III.,  fig.  1,  p.  737), 
may,  even  after  prolonged  observation  of  the  case,  remain 
impossible. 

1473.  Treatment. — In  the  majority  of  cases,  the  treatment  of 
aortic  pulsation  directs  itself  to  the  removal  of  its  causes, — 
such  as  spanaemia,  spinal  ii'ritation,  gasti'ic  or  intestinal  dis- 
turbance, or  leucorrhcea. 

Wiien  the  affection  is  more  purely  nervous,  its  management 
should  be  conducted  as  follows  : — all  suspected  articles  of  food, 
strong  tea,  and  coffee,  and  similar  stimulants  should  be  for- 
bidden, and  a  plain,  nutritious  diet  rigidly  adopted,  with  but 
little  vegetable  or  other  substances  that  promote  flatulence.  An 
occasional  warm  aperient,  with  some  carminative  adjunct,  is  ad- 
visable. Anti -spasmodic  medicines  afford  relief  to  the  symptom, 
though  they  fail  to  reach  its  cause  ;  of  these  valerian,  aether, 
ammonia,  asafoetida,  and  musk  may  be  employed;  sedatives, 
such  as  lettuce,  coniura,  and  hyoscyamus,  may  be  given  in  alter- 
nation with  others  of  the  class  acting  more  especially  on  the 
heart,  namely  aconite,  digitalis,  and  hydrocyanic  acid.  These 
medicines  are  beneficially  combined  with  tonics,  where  the 
i^eneral  indications  for  sucli  agents  present  themselves. 

The  application  of  some  four  or  five  leeches  to  the  epigastrium 
sometimes  distinctly  tranquiUises  the  pulsating  vessel, — even 
where  no  fair  suspicion  exists  of  the  presence  of  gastritis  in  any 
form.  Dry-cupping  I  have  sometimes  found  beneficial,  how- 
ever difficult  of  explanation  the  fact  may  appear.  Anodyne 
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embrocations,  belladonna  plaster,  and  the  endermic  use  of 
morphia  in  the  scrobiculus  cordis,  moderate  the  arterial  action. 

Change  of  air  and  travel,  moderate  exercise,  daily  friction  of  ^ 
the  skin,  the  shower-bath,  sea-bathing,  or  the  tepid  salt-water 
bath,  and  in  fact,  all  hygienic  influences,  that  strengthen  the  i 
nervous  system  and  improve  the  health  generally,  are  amoriL' 
the  most  elfectual  agents  in  the  cure  of  obstigate  cases. 

ACUTE  AOKTITIS.  I 

1474.  Acute  aortitis  is  a  rare  disease,  at  least  as  far  as 
demonstration  of  its  existence  goes ;  it  appears  to  be  singularly 
uncommon,  where  it  might  be  frequently  expected,  namely,  in 
connection  with  acute  endocarditis. 

1475.  Plii/sical  Signs. — The  signs  of  this  affection  arr 
obscure, — at  least  in  the  present  state  of  knowledge.  Violent 
pulsation  of  the  vessel,  and  tumultuous  action  of  the  heart, 
sometimes  exist ;  it  is  very  probable  that,  if  lymph  be  deposited 
to  any  extent  on  the  lining  membrane,  thrill  may  be  perceived, 
where  the  vessel  nears  the  surface  of  the  chest.  In  a  remarkable 
case,  observed  by  Dr.  Parkes,*  an  extremely  loud,  rough  systolir 
murmur  continued  audible  from  the  third  dorsal  vertebra  quitf 
down  to  the  lumbar  region — a  murmur  obviously  due  to  ih 
passage  of  the  blood  in  the  vessel  over  a  surface  roughened  bv 
patches  of  lymph.  In  this  instance  the  pulse  was  irregidar  and 
small,  but  the  aortic  orifice  was  contracted,  and  otherwise 
diseased,  and  the  heart  in  a  state  of  dilated  hypertropiiy ;  it 
does  not  appear  that  in  the  uncomplicated  inflammation  tin 
pulse  becomes  irregular. 

1476.  Symptoms. — Intense  general  uneasiness  and  jactitation 
are  very  usual  symptoms ;  general  tenderness  of  the  skin  has 
been  noticed  by  Dr.  Bright ;  rigors  announce  the  onset  of  the 
disease ;  and  M.  Bizot  insists  much  on  the  significance  of 
general  acute  oidema  of  the  trunk,  arms,  legs,  and  face. 

*  Medical  Times,  Feb.  23,  1850. 
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I'Dyspnoea,  it  appears,  may  be  absent,  when  the  disease  is 
i;3imple;  yet  it  is  difficult  to  conceive  that  the  vessel  can  be 
'1  inflamed  to  any  extent  without  affecting  the  respiration  :  gene- 
rrally  speaking,  other  affections,  directly  implicating  the  action  of 
;:che  lungs,  co-exist.    Trom  some  observations  by  Dr.  Corrigan, 
i:,.t  would  appear  that  inflammation  of  the  mouth  of  the  aorta 
p.  Bay  induce  a  series  of  pseudo-anginal  symptoms  ;  but  on  the 
other  hand,  that  such  is  not  a  necessary  effect  is  shown  by 
,  ;IDr.  Parkes's  case.    Pain,  with  sensation  of  heat,  in  the  course 
of  the  vessel,  complained  of  inferiorly,  both  anteriorly  and 
•osteriorly,  on  the  level  of  the  lumbar  spine,  has  occasionally 
icen  a  prominent  feature.    Syncopal  tendency  and  appreheu- 
iou  of  immediate  death  were  noticed  by  Dr.  Corrigan.    Of  the 
tate  of  the  urine  nothing  is  known  ;  yet,  as  we  shall  presently 
ee,  this  is  probably  a  matter  of  considerable  importance. 

Dr.  Chevers,  who  has  given  much  attention  to  the  diseases  of 
he  vessels,  infers  from  collated  cases,  that  death  occurs  in 
cute  aortitis  with  extreme  prostration,  sharpened  or  bloated 
nd  livid  features,  cold  and  discoloured  surface,  rapid  indistinct 
)ulse,  stertorous  respiration,  swollen  extremities,  and  duskiness 
f  the  superficial  veins  ;  the  patients  die  comatose,  and  alto- 
ether  with  the  aspect  of  persons  destroyed  by  an  animal  poison, 
.'here  is  an  asthenic  variety  of  the  disease,  too,  in  which  the 
I  ymptoms  are  adynamic  from  the  outset. 

1477.  Biagnom. — It  will,  I  tliink,  be  generally  conceded  that 
lie  elements  of  a  positive  diagnosis  of  acute  aortitis  are  yet  to 
e  found.    If  narratives  may  be  implicitly  trusted  to,  cases 
ccur  where,  supervening  on  other  afl'ections,  acute  or  chronic, 
cute  aortitis  produces  no  obvious  effect  except  increased  irrita- 
I  ility  and  distress  :   clearly,  the  diagnosis  of  the  disease  could 
ot,  under  such  circumstances,  be  ventured  on.    Pain,  thrill, 
nd  pulsation  in  the  course  of  the  vessel,  with  arterial  murmur 
aasting  the  spine,  and  answering  in  localisation  neither  to  a 
j:  mrmur  of  the  aortic  nor  of  the  mitral  valves,  would  be  the 
I  juditions,  coupled  with  great  general  distress  and  febrile  action. 
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most  nearly  warranting  tlie  diagnosis  of  the  disease.  But  it  is 
needless  to  point  out  the  varieties  of  states  that  might  simulate 
the  entire  series,  except  the  aortic  murmur ;  and  in  respect  of 
this  murmur,  the  possibility  of  its  depending  on  chronic  disease 
proclaims  the  necessity  of  caution. 

According  to  M.  Bizot,  cedema  of  the  trunk,  arms,  face,  and 
lower  extremities,  occurring  acutelj'^,  without  functional  dis- 
tm'bance  of  any  organs  but  those  of  the  circulation,  indicates 
acute  aortitis.  But,  on  the  one  hand,  I  have  seen  the 
anatomical  evidences  of  acute  aortitis,  where  no  anasarca  had 
occurred  ;  *  and,  in  like  manner.  Dr.  Parkes's  case,  one  of  the 
most  indubitable  on  record  in  regard  of  anatomical  cliai'acters, 
proves  absolutely  that  the  disease  may  exist  in  perfectiou  with- 
out any  such  csdema  :  while,  on  the  other  hand,  M.  Bizot  has 
not  taken  into  consideration  the  state  of  the  kidneys  in  his 
patients.  Now,  in  one  of  the  three,  Bright's  disease  appears  to 
have  been  positively  present ;  and  in  the  other  two  we  have  no 
assurance  that  it  was  absent.  M.  Bizot's  observations  were 
made  before  renal  diseases  were  either  cKnically  or  anatomically 
paid  much  attention  to. 

1478.  Prognosk. — Aortitis  may  prove  very  rapidly  fatal ;  it 
has  certainly  destroyed  life  in  three  or  four  days  in  association 
with  other  less  serious  states.  The  transparence  of  exuded 
lymph  fui-nishes  the  best  measure  of  the  recency  of  the  disease.- 
Of  the  prognosis,  all  that  can  be  said  is,  that  as  persons  die  of 
various  diseases  with  the  evidences  of  chronic  inflammation  in 
the  vessel,  either  acute  aortitis  sometimes  fails  to  kill,  or  chronic 
aortitis  sometimes  pursues  a  chronic  course  from  Ihc  outset : 
both  propositions  arc  probably  occasionally  true. 

1479.  Treatment. — Were  the  disease  upon  fair  grounds  even 
suspected,  active  measures  should  without  delay  be  had  recourse 
to.  Venesection  or  free  cupping  in  the  course  of  the  vessel  in 
the  front  of  the  chest  and  along  the  spine,  or  if  the  disease  have 

*  Cmipion,  U.  C.  H.,  Females,  vol.  vi.,  p.  A'l. 
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occun-ed  in  a  very  low  state  of  system,  dry-cupping,  are  clearly 
indicated.  Counter-irritation,  by  the  application  of  a  long 
narrow  blister  along  the  left  vertebral  groove,  which  may  be 
used  also  for  the  purpose  of  applying  calomel  and  morphia 
endermically,  has  theoretical  argument  in  its  favour;  for  the 
«mass  of  tissues,  intervening  between  the  skin  and  vessel,  is  in 
all  probability  sulficiently  great  to  render  the  effect  of  the  blister 
antagonistic. 

The  internal  medicines,  deserving  of  most  confidence,  are 
calomel,  opium,  and  tartarised  antimony  :  if  the  excitement  of 
the  heart  and  vessel  were  very  great,  digitalis  or  acetate  of  lead 
might  be  simultaneously  administered.  Aperients  and  saline 
diaphoretics  are  worthy  of  attention  as  adjuvants. 

In  employing  these  and  other  measures  the  practitioner  must 
never  lose  sight  of  the  constitutional  state. 

CHKONIO  AORTITIS. 

1480.  Thickening  of  the  coats  of  the  aorta,  undue  vascu- 
larity of  the  outer  membrane,  unevenness,  roughness,  puckering, 
furrowing,  and  channelling  of  the  inner  surface  of  the  vessel, 
with  various  alterations  in  its  calibre,  producing  irregular 
distension  and  contraction,  constitute  unquestioned  characters 
of  chronic  inflammation.  White  opaque  cartilaginiform  patches, 
studding  the  inner  surface  of  the  vessel,  are  likewise  admitted 
to  be  the  chronic  representatives  of  the  lymph-exudations  of  the 
acute  disease.  The  relationship  of  saline  precipitation  to  these 
patches  is  made  matter  of  dispute  ;  the  fact  appearing  to  be, 
that,  while  the  usual  nidus  of  calcification  is  certainly  atheroma, 
the  white  patch  is  the  occasional  seat  of  the  change,  either 
primarily,  or  secondarily  to  the  deposit  of  atheroma  within 
itself. 

1481.  But,  serious  as  these  conditions  are  anatomically,  we 
know  of  no  symptoms  to  whicii  they  give  rise,  uidess  they  have 
led  to,  or,  at  least,  are  attended  by,  very  considerable  alterations 
of  calibre  of  the  aorta,  in  the  forms  of  obstruction,  coarctation. 
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or  'ailatation, — conditions  whicli  will  presently  be  more  fully 
considered.  Nor  is  it  readily  conceivable,  indeed,  a  priori,  that 
much  local  disturbance  should  be  produced  by  these  changes. 
Pain  of  a  notable  kind  can  scarcely  be  expected ;  and  until  the 
elasticity  of  the  vessel  has  been  very  deeply  impaired,  it  con- 
tinues capable  of  taking  its  part — in  great  measure  a  mechanical 
one — in  carrying  on  the  circulation. 

ATHEROMA  AND  CAtCIPICATIOH'. 

1483.  Atheroma  and  calcification  of  the  aorta,  conditions  of 
great  anatomical  interest,  have  in  themselves  but  little  clinical 
importance.  Destroying  the  elasticity  of  the  vessel,  rendermg 
it  fragile,  contributing  to  the  production  of  various  aneurismal 
changes,  and  connected  with  two  important  diatheses — the  fatty 
and  the  calcifying — the  prominence  of  these  conditions  of  the 
vessel  can  scarcely  be  overrated  in  a  pathological  point  of  view : 
and  in  then-  ultimate  possible  influence  they  are  of  grave  clinical 
interest ;  for  calcareous  matter  may  be  the  occasion  of  obhtera- 
tion  of  the  vessel,  by  protruding  more  or  less  into  the  interior, 
and  affording  points  for  the  blood  to  coagulate  around.  Yet, 
until  such  obstruction  more  or  less  prominently  displays  itself, 
what  symptomatic  indication  have  we  of  atheromatous  or  fatty 
deposition  in  the  coats  of  the  aorta  P  None,  certainly,  in  the 
present  state  of  knowledge.  And  of  piiysicul  evidences  tiiere 
are  none,  except  systolic  rough  murmm*  in  the  course  of  the 
vessel,  either  limited  thereto,  which  is  rare,  or  audible  also  in  a 
less  intense  form  at  the  aortic  valves  [503], — ^jerking,  inelastic 
impulse  behind  the  sternal  notch,  and,  occasionally,  systolic 
thrill  both  at  that  point  and  about  the  second  right  cartilage. 

COAUCTATION  A>JD  OBLITEKATION. 

1483.  I.  The  arch  of  the  aorta  is  subject  to  a  peculiar  qtiati- 
coiiffeniial  coarctation  which,  occurring  at  the  time  of  the  closure 
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of  the  ductus  arteriosus,*  is  connected  immediately  in  position 
with  that  duct,  may  pass  on  to  total  obliteration,  produces  in  the 
-  reat  majority  of  cases  but  little  clinical  iU  effect,  and  has  never, 
so  far  as  I  know,  been  positively  diagnosticated  during  life. 

1484.  In  some  cases  symptoms  resembling  those  of  aneurism 
of  the  arch  have  been  noted,  dyspnoea,  palpitation,  and  pain 
behind  the  sternum :  oedema  of  the  ankles  does  not  appear 
among  those  mentioned,  unless  where  enlargement  of  the  heart 
or  valvular  disease  co-existed.  Violent  throbbing  of  the  carotid 
and  temporal  arteries,  an  occasional  symptom,  is  explicable  by 
the  enlarged  calibre  of  those  vessels.* 

1485.  Loud  systolic  murmur,  of  maximum  force  at  the 
second  right  cartilage,  but  greatly  more  intense  at  the  upper 
part  of  the  sternum  generally  than  at  the  cardiac  region,  where 
it  is  evidently  audible  only  by  transmission,  accompanied  with 
well-marked  thrill  in  the  second  interspace  on  each  side  of  the 
sternum,  and  also  above  this  bone,  may  be  expected,  on  the 
evidence  of  two  cases  reported  by  Dr.  Blakiston,  to  attend  this 
coarctation  of  the  vessel.  The  amount  of  thrill  will  probably 
vary  with  the  precise  position  of  the  arch,  the  condition  of  its 
inner  surface,  and  the  state  of  the  blood.  Highly-marked  aortic 
systolic  murmur  and  thrill  will  not  then  justify  positively  the 
inference  of  aneurism :  some  of  the  other  physical  signs  of  the 
latter  disease,  such  as  local  prominence  and  dulness  under 
percussion,  or  some  of  the  class  of  concentric  pressure-signs,  are 
required  in  addition  to  warrant  its  diagnosis.  Anaimic  blood, 
rusliing  past  the  inequalities  of  surface,  caused  by  irregular 

•  Tliis  closure,  commencing  after  a  few  respirations,  is,  nccording  to  Bernt, 
complete,  in  some  cases,  by  the  third  or  fourth  day,  by  the  eighth  day  in  half 
the  number,  and  by  the  tenth  in  all. 

*  Nothing  can  bo  more  curious  than  the  anastomotic  enlargements  that 
occur  in  these  cases.  Carswell's  Drawings,  U.  C.  Museum,  A.  20,  exemplify 
this :  hero  the  innominate  artery  is  considerably  thicker  than  the  arch,  tlio 
arteries  of  the  base  of  the  neck  greatly  enlarged,  and  nameless  ramusculi  as 
full  as  the  radial  artery  in  the  natural  state  ;  the  internal  mammary  and  epi- 
gastric arteries  are  especially  of  large  calibre.^ 
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calcification  of  the  arch,  might  give  rise  to  a  murmur  limited  in 
situation  to  that  portion  of  tlie  vessel. 

.  1486.  If,  then,  an  aortic  murmur,  barely  audible  at  the  heart, 
were  discovered  as  a  permanent  condition  in  a  person  free  from 
spansemia,  and  if  there  were  neither  undue  dulness  under 
percussion  nor  bulging  of  the  surface  in  its  site,  and  the  patient 
suffered  neither  from  the  local  or  general  symptoms,  nor  the 
concentric  pressure-signs,  of  aneurism  or  tumor,  there  would  be 
fair  motive  for  strongly  suspecting  the  existence  of  coarctation 
of  the  arch.  This  view  would  be  greatly  strengthened  if  the 
right  carotid,  sub-clavian  and  subsidiary  arteries,  were  obviously 
enlarged  and  prone  to  violent  throbbing  ;  otherwise  all  the 
conditions  enumerated  might  depend  on  an  obstruction  at  the 
aortic  orifice  of  the  iimominate  artery. 

1487.  Of  seventeen  recorded  cases  fourteen  are  furnished 
by  males,  three  by  females.  Of  sixteen  persons,  dying  with 
such  coarctation,  two  were  under  ten  years  of  age,  eight  aged 
between  ten  and  forty,  five  between  forty  and  sixty,  one  between 
sixty  and  seventy. 

1488.  The  possibility  of  living  on  in  excellent  health  with  a 
coarctation  of  this  kind  is  amply  proved  by  several  of  the  cases 
just  referred  to.  Adult,  nay  aged,  patients,  have  been  cut  off 
by  various  diseases,  in  whom  it  had  existed  to  a  very  high  degi-ee 
without  having  ever  attracted  attention  during  life  to  the  organs 
of  circulation :  its  existence  has,  in  truth,  been  wholly  a  post- 
mortem discovery.  On  the  other  hand,  violent  efforts,  by  over- 
filling and  straining  the  thoracic  organs  of  circulation,  may  at 
any  time  cause  sudden  death.  Under  such  circumstances, 
rupture  of  the  aorta  on  either  side  of  the  ductus  arteriosus, 
and  rupture  of  the  left  ventricle  and  riglit  auricle  have  been 
observed.* 

1489.  II.  The  calibre  of  the  aorta  may  undergo  diminution 
of  an  acquired  kind,  as  a  result  both  of  its  own  diseases,  of 

*  Crisp,  Diseases  of  the  Blood  Vessels,  p.  31. 
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certain  affections  of  the  heart,  of  the  lungs,  and  of  others  of  the 
system  at  lai'ge.     Under  the  first  head  appear  contractions 
depending  on  exudation-matter  connected  with  the  coats  of  the 
vessel.    Under  the  second,  range  themselves  reductions  of  size 
depending  on  the  closely  constrictive  action  of  induration-matter 
in  the  pericardium,  and  on  obstruction  of  the  mitral  orifice, 
which  entails  a  deficient  supply  of  blood  to  the  aorta.  Next, 
prolonged  obstruction  of  the  pubnonary  circulation  acts  in  a 
somewhat  similar  way :  the  calibre  of  the  aorta  is  below  the 
average  in  persons  cut  off  with  vesicular  emphysema  of  long 
duration,  unless  the  right  ventricle  have  become  the  seat  of 
dilated  hypertrophy.   Lastly,  in  cancer  and  phthisis  the  vessel 
suffers  in  the  same  manner,  probably  from  the  gradual  reduction 
in  the  amount  of  circulating  fluid  in  those  diseases, 
j     1490.  III.  A  considerable  number  of  cases  are  on  record  in 
j  which  imperviousness,  more  or  less  absolute,  of  the  aorta  has 
i  been  produced  in  the  adidt  by  coagula  forming  around  promi- 
j  nent  spiculaj  of  calcification,  or  by  the  products  of  inflammation, 
!  aided  by  contraction  of  the  walls  of  the  vessel  itself.   The  lower 
i  part  of  the  thoracic  and  the  abdominal  aorta  are  the  most 

i  common  seats  of  the  disease. 

1491.  The  course  of  this  affection,  symptomatically,  may  be 
!  acute  or  chronic.  In  the  former  class  of  cases,  doubtless,  the 
!  current  of'  blood,  though  it  may  long  have  been  somewhat 
I  obstructed,  has  not  become  seriously  interfered  with  until  the 
ij  appearance  of  acute  symptoms, — these  symptoms  being  dyspnoja, 
[i  anasarca,  tendency  to  gangrene  of  the  lower  extremities,  and 

ii  haemoptysis.  But  as  the  state  of  the  lungs  and  heart  is 
\  imperfectly  known  in  the  very  few  instances  of  the  kind,  the 
f  direct  dependence  of  htemoptysis  on  the  obstruction  may  be 
I'  questioned. 

j  1492.  In  1835,  I  saw  in  the  wards  of  M.  Louis  a  remarkable 
I  example  of  obliteration  of  the  abdominal  aorta,  in  a  female  aged 
I  fifty-one.  Here,  four  years  previous  to  death,  numbness,  first 
!  of  the  right,  and,  some  months  later,  of  the  left,  lower  extremity. 
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were  clearly  tlie  earliest  positive  effects  of  the  growing  obstruc- 
tion. These  were  followed  by  inability  to  walk,  not  from  fatigue 
or  cardiac  suffering,  but  from  pain,  coldness,  and  increasing 
numbness  in  the  legs.  Subsequently,  the  effects  of  organic 
disease  of  the  heart  (she  had  mitral  constriction,  dilated  hyper- 
trophy of  the  right  ventricle,  palpitation,  pulmonary  apoplexy, 
and  haemoptysis)  threw  those  of  the  aortic  obstruction  into  the 
shade,  and  eventually  cut  her  off  in  a  few  days  after  admission 
to  the  hospital.  Twice  in  the  course  of  her  illness  she  had 
slight  and  passing  cedema  of  the  lower  extremities,  but  there 
was  none  on  her  admission,  and  at  death  scarcely  any.  Besides 
the  local  obliteration,  the  calibre  of  the  aorta  generally,  and  of 
its  branches,  was  below  the  average  in  this  woman.  No  attempt 
appeared  to  have  been  made  at  anastomotic  enlargements ;  aud 
the  disease  had,  to  all  seeming,  originated  in  inflammation  of  the 
vessels. 

ANEURISM  OP  THE  AORTA. 

1493.  I.  The  term  "  aneurism,"  understood  in  its  widest 


sense,  may  be  defined  as  a  local  increase  of  calibre  of  an  artery,  f 
And  in  this  sense  it  has  been  used  by  some  authors,  while 
others  have  made  attempts  to  restrict  its  application  in  many 
different  ways.  Professional  opinion  is,  indeed,  so  unsettled  as 
to  the  proper  application  of  tlie  term,  that  an  explanation  of  the 
sense  he,  in  particular,  may  attach  to  it,  is  called  for  on  the  part 
of  every  person  employing  it. 

1494.  Adhering,  then,  to  the  comprehensive  definition  above 
expressed,  I  would  divide  the  ffeim  Aneurism  into  the  subjoined  ^ 
species  and  varieties : — 

A.  Pciiplicric  :    f  Fusiform. 

dilating       \  Globular.  % 


B.  Lateral  : 


a.  Simple. 

,  .  >  b.  Compound. 
aarcnlating  1   ^  ^\\xqA 


C.  Interstitial  : 
distecting. 
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1493.  The  anatomical  constitution  of  these  varieties  of 
leuvism  is  exhibited  to  the  eye  in  Diagram  III. 


g.  1,  Peripheric  Dilating  Aii^urism ;  tlio  three  coats  of  the  vessel  all  round 
graduallt/  widening,  so  as  to  give  a  fusiform  shape  to  the  enlargement.  Fig.  2, 
Peripheric  Dilating  Aneurism ;  the  three  coats  of  tho  vessel  all  round  ahrvpUy 
widening,  so  as  to  give  a  globular  shape  to  the  enlargement.  Nos.  1  and  2  are 
the  "simple  dilatations"  of  various  authors.  Fig.  3,  Simple  Lateral  Sacculating 
Aneurism ;  the  Sac,  formed  of  tho  three  coats  of  the  vessel  unbroken,  rises  from 
a  limited  portion  of  its  oircuniferenco  :  i^ho  "true  aneurism"  of  some  authors. 
Figs.  4,  5,  C,  8,  varieties  oSCoinpound  Sacculating  Aneurism  ;  all  agreeing  in  the 
characters  of  lateral  sacculation,  and  injury  to  tho  coats  of  the  vessel :  the  "  false 
aneurism  "  of  writers.  Fig.  4,  tho  Sac  formed  of  the  middle  and  outer  coats,  tho 
inner  being  destroyed.  Fig.  5,  tho  Sac  composed  of  the  outer  coat  lined  by  the 
inner,  tho  middle  tunic  having  disappeared.  Fig.  C,  the  Sao,  composed  of  the 
outer  membrane  alone.  Fig.  8,  the  Sac,  composed  of  tho  middle  and  inner  coats, 
forming  a  sort  of  hernial  protrusion  through  tho  destroyed  outer  coat.  Fig.  7, 
Mixed  AnourlsTn,  a  combination  of  tlie  simple  and  compound  sacculating 
varieties ;  the  simple  condition  of  Fig.  3  having  existed  for  a  variable  time,  tho 
middle  and  inner  coats  more  or  loss  suddenly  givo  way,  and  the  condition 
exhibited  in  Fig.  0,  is  added  to  the  original  simple  disoa.'so.  Fig.  9,  Dissecting 
Aneurism  ;  soiiarationof  tho  outer  coat  from  tho  middle,  by  blood  escaping  from 
tho  intorior  of  the  vessel,  through  fissures  in  the  lining  and  middle  tunics. 
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1496.  Now,  in  the  aorta,  tlie  only  vessel  witli  which  we  have 
here  to  do,  certain  of  the  above  varieties  are  distinguishable  Irom 
each  other  by  symptomatic  characters,  and,  in  reference  to  this 
important  practical  fact,  may  be  placed  in  four  clinical  groups, 
thus  : — 

(a)  The  simple  and  compound  lateral  sacculating  aneurism  of  figs.  3,  4,  and 
6  ;  (6)  the  fusiform  and  the  globular  dilating  aneurisms  of  figs.  1  and  2;*  (c) 
the  mixed  aneurism  of  fig.  7    (d)  the  dissecting  aneurism  of  fig.  9.f 

By  far  the  most  important  of  these  groups  is  the  first.  Its 
constituent  varieties  in  the  present  state  of  knowledge  are  not 
distinguishable  by  any  positive  signs  during  life ;  hence  their 
association  in  this  clinical  scheme. 

1497.  The  effects,  signs,  and  characters  of  aneurisms  of  the 
aorta  differ  so  much  in  the  chief  divisions  of  the  vessel,  that  the 
separate  consideration  of  the  disease  in  the  arch,  with  the 
ascending  aorta  conjoined,  in  the  descending  thoracic  and  in  the 
abdominal  divisions,  is  matter  of  absolute  necessity. 


I. — ANEUmSM  OP  THE  ARCH  OP  THE  AORTA. 

1498.  Geoup  a. — Simple  and  Compound  Lateral  Saccuhlin^ 
Aneurisms. — Affect  a  portion  only  of  the  circumference  of  the 
vessel;  are  generally  narrower  (the  ^bmpound  much  more  so 
than  the  simple)  at  the  neck  than  at  the  body  of  the  sac ;  rarely 
spring  from  the  inferior  curvature  of  the  arch ;  range  in  size 

"  Globular  dilating  aneurism,  apparently  most  common  in  the  cerebral 
arteries,  I  had  never  seen  in  the  aorta  until  quite  recently, — May,  1852. 
The  specimen  is  now  placed  in  the  U.  C.  Museum,  No.  4036. 

t  I  strongly  doubt  that  the  sac,  in  fig.  5,  is  such  as  it  has  been  represented 
to  be  by  authors, — namely,  the  outer  coat  lined  by  the  stretched  inner  mem- 
brane. The  apparent  inner  tunic  is  prob.ibly  nothing  more  than  a  film  of 
adventitious  formation  ;  at  all  events,  I  have  never  seen  a  sac  so  constituted. 
Of  fig.  8,  there  is  but  one  positive  example  known,  so  far  as  I  can  asccrl.iin, 
namely,  the  preparation,  No.  1G42,  in  the  Ilunterian  Museum.  Another 
variety  of  hernial  aneurism,  protrusion  of  the  inner  through  the  middle  and 
outer  coats,  has  been  described  :  in  all  probability,  imaginatively. 
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from  that  of  a  nut  to  that  of  the  foetal  head  ;  'and  are  filled  to 
variable  extents  with  laminated  coagula, — the  compound  more 
extensively,  as  a  rule,  than  the  simple,  because  the  orifice  of  its 
sac  is  comparatively  narrow.  The  influences  of  these  anem'isms 
must  seriously  differ,  according  to  the  precise  direction  in  which 
the  sac  chances  to  enlarge ;  but  a  grand  practical  distinction  of 
specimens  belonging  to  the  present-  group,  may  be  established 
•in  this  point  of  view,  into  the  centrifugal  and  the  centripetal, — 
those  tending  to  grow  outwards  towards  the  walls  of  the  chest, 
or  inwards  towards  deeply-seated  parts.  The  former  habitually 
attain  much  greater  bulk  than  the  latter,  for  the  simple  reason 
that  organs  of  vital  importance  being  secure  from  pressure,  the 
essential  functions  are,  comparatively  speaking,  but  little  inter- 
fered with,  life  is  prolonged,  and  time  given  for  the  free  enlarge- 
ment of  the  sac. 

1499.  The  effects  of  an  aneurismal  sac  on  the  adjacent  parts 
are  of  various  kinds ;  but  all,  directly  or  indirectly,  due  to 
pressure.  Mere  displacement  is  illustrated  by  detrusion  of  the 
trachea,  or  ojsophagus,  sidewards  or  backwards,  of  the  heart 
downwards ;  by  anterior  bulging  of  the  walls  of  the  chest ;  by 
dislocation  of  the  sternal  end  of  the  clavicle ;  and  by  depression 
of  the  apex  of  the  lung.*  Interference  toith  the  freedom  of 
hollow  canals  is  seen  in  obstruction  of  the  oesophagus,  the 
trachea,  either  large  bronchus,  the  descending  cava,  the  innomi- 
nate, left  carotid,  or  left  subclavian  arteries, — vessels  which, 
blocked  up  either  by  direct  pressure,  by  twisting  of  their  orifices, 
or  by  coagula,  become  more  or  less  functionally  disabled.  Injury 
to  parenchymata  is  exhibited  in  compression  of  lung-substance, 
condensed  so  as  to  be  incapable  of  expansion.  Destructive  and 
peiforative  absorption  of  tissue  may  occur  in  the  trachea,  the 

*  Bradcr,  U.  C.  H.  Females,  Clin.  Lect.  "Lancet,"  loc.  cit.,  p.  117.  No 
lung-substaiicc  readied  highoi-,  in  tliie  instance,  tlian  the  second  rib  on  the 
affected  side.  Tiie  aneurism  sprang  from  tlie  descending  portion  of  the  arcl), 
just  at  its  union  with  the  transverse,  and  was  combined  with  small  fibro-fatty 
tumor  in  both  mcdiastina. 
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ccsopliagus,  the  pleura,  lung,  and  bronclii;  the  pericardium ; 
the  pulmonary  artery;  the  substance  of  the  lung  itself;  the 
thoracic  duct;  the  ribs,*  sternum,  rarely  the  clavicle,  the  verte- 
bra3,  though  aneurism  of  the  arch  seldom,  however,  actually 
makes  its  way  into  the  spinal  canal ;  the  recurrent  nerve,  and 
the  spinal  nerves  on  the  left  side.  Exudation  of  lymph  often 
takes  place  between  the  aneurismal  sac  and  the  parts  pressed 
on,  as  the  ribs  and  sternum,  the  pleura  and  lung.  Irritation  of 
nerves  is  exhibited  in  various  spasmodic  phenomena  connected 
with  traction  of  the  recurrent  nerve.  And,  lastly,  actual 
inflamviation  of  texture,  as  an  indirect  result  of  pressure,  is 
displayed  in  the  tracheitis  and  bronchitis  that  so  often  accom- 
pany the  disease.  Now,  as  will  be  readily  understood,  many 
of  these  different  effects  are  clinically  useful  in  guiding  the 
observer  to  a  -  precise  localisation  of  the  disease.  Further 
illustrations  will  be  found  in  the  description  of  mediastinal 
tumors  [1104—1109]. 

1500.  Fhysical  signs. — The  physical  sigus  of  a  sacculated 
aneurism  of  the  arch  are  in  well-marked  cases  extremely 
numerous,  and  as  precisely  and  directly  significant  as,  perhaps 
even  more  so  than,  in  any  other  disease.  But,  on  the  other  hand, 
the  instances  are  rare,  where  the  signs  are  numerously  asso- 
ciated, unless  the  ddatation  have  attained  very  considerable 
dimensions;  any  one  of  the  series  of  signs  may  be  absent 
throughout  the  course  of  the  disease;  and  sometimes  during 
its  earlier  periods  there  is  not  a  single  one  of  the  number 
satisfactorily  developed. 

1501.  {a)  By  inspection,  local  bidging  is  discovered,  tending, 
when  at  all  notably  prominent,  to  the  gently  conical  form.  The 
ribs  and  interspaces  equally  contribute  to  its  formation,  when 
the  area  of  the  bulged  surface  is  at  all  extensive ;  but  when  of 
limited  extent,  that  is,  at  the  time  the  sac  commences  first  to 

•  Smnll  ancurismB  destroy  contiguous  bone  more  readily  than  large  ones,--  , 
obviously  because  pressure  is  more  coucentratcd  iu  the  case  of  the  former. 
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lact  on  the  surface,  a  single  rib  or  cartilage  may  alone  be 
nromiuent,  or  the  end  of  the  clavicle  simply  pushed  forwards. 
In  cases  of  long  standing,  and  where  the  base  of  the  conical 
)3ulging  is  extensive,  the  skin  becomes  smooth  and  glazed- 
ooking,  the  unevenness  of  the  ribs  and  interspaces  being 
completely  removed.     Concerning  the  seat  of  this  bulging: 
ff  the  sac  spring  from  the  first  division  of  the  arch  including 
Avhat  is  called  the  ascending  aorta,  the  prominence  mainly 
appears  at  the  right  edge  of  the  sternum,  in  the  second 
nterspace  and  second  cartilage,  up  to  the  first,  and  even  as 
ar  sometimes  as  the  clavicular  joint.    But  if,  while  the  sac 
|[involves  this  division  of  the  arch,  it  likewise  implicates  the 
ransverse  and  somewhat  the  descending  portions,  the  promi- 
i  lence,  instead  of  lying  to  the  right,  may  be  placed  solely  to  the 
eft  of  the  sternum,  in  the  infra-clavicular  and  mammary  regions, 
b  'xtending  as  far  outwards  as  the  line  of  the  nipple ;  *  obviously 
he  ascending  part  of  the  arch  gets  twisted  to  the  left.  Secondly, 
1.  :f  the  transverse  division  be  the  affected  part,  the  top  of  the 
;  ternum,  or  the  right  first  cartilage  form  the  prominence;  but 
(■:  :  f  the  sac  be  of  smaU  size,  actually  limited  to  this  segment  of 
Ihe  vessel,  and  springing  from  its  posterior  aspect,  tliere  may  be, 
I   r,  more  correctly,  will  be,  no  visible  bulging  at  all.  Tliirdly, 
1)  .'hen  the  descending  portion  of  the  arch  is  sacculated,  tlie 
s  rominence  appears  at  and  about  the  second  left  cartilage:  but 
■J  meurisms  thus  situated  do  not  often  cause  anterior  bulging; 
iie  vessel  is  liere  far  away  from  the  front  of  the  chest,  and,  aS' 
atter  of  experience,  the  tendency  of  its  aneurisms  is  to  enlarge 
I  the  left  side,  while  they  expend  their  force  posteriorly  in 
loding  the  vertebree.    Whatever  be  its  seat,  the  superficial 
xtent  of  the  prominence  is  less  than  the  diameter  of  the  sac ; 
le  bulged  surface  corresponds  to  the  most  prominent  part  of 

'  lian-is,  U.  C.  H.,  Males,  vol.  ii.,  p.  262.    The  sac  in  this  remarkable- 
-'•  commciicod  two  inches  above  tlic  aortic  valves,  and  terminated  close  to 
left  subclavian  ;  the  innominate  artery  was  carried  to  the  left,  so  as  to  lie 
front  of  the  origin  of  the  left  carotid. 


I 
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tlie  latter.  The  actual  area  varies  between  the  size  of  half-a- 
crown  and  that  of  a  large  cocoa-nut.  Deficiency  of  bulging  is 
rarest  where  the  sac  lies  to  the  right ;  commonest,  where  it  lies 
to  the  left ;  of  medium  rarity,  where  the  horizontal  and  central 
portion  of  the  arch  is  implicated. 

Movement,  pulsatile,  expansile,*  and  synchronous  with  the 
heart's  systole,  may  be  seen  in  the  bulged  part  of  the  anterior 
chest ;  and,  in  some  cases,  motion  of  more  abrupt  and  non- 
expansile  character  is  very  perceptible  to  the  eye  above  the 
clavicles,  evidently  coming  from  below  and  as  evidently  produced 
by  a  body  of  some  size.  Eut  if  a  sac,  even  though  of  massy 
bulk,  be  filled  in  great  measure  with  fibrine,  while  a  dwindled 
current  of  blood  trickles  with  more  or  less  difficulty  through  a 
small  channel  at  the  furthest  aspect  from  the  anterior  surface  of 
the  chest,  that  sac  may,  especially  if  seated  in  the  descending 
part  of  the  arch,  be  as  absolutely  pulseless  to  the  eye  as  if 
totally  unconnected  with  the  arterial  system. 

1503.  {b)  The  hand,  applied  to  the  bulged  surface,  appreciates 
more  accurately  the  motion  of  the  sac, — generally  a  very  little 
behind  the  apex-beat  of  the  heart  in  point  of  time,  its  systolic 
impulse  is  sometimes,  as  far  as  the  sense  of  touch  can  determine, 
synchronous  with  this.  Ey  systolic  impulse  we  mean  that 
synchronous  with  the  systole  of  the  heart :  if  the  vessel  alone 
were  considered,  this  impulse  would  of  course  be  called  diastolic. 
In  certain  instances,  by  no  means  in  all,  the  impulse  is  double, 
a  receding  as  well  as  an  expanding  motion  existiiig.f  The  force 
of  the  systolic  impulse  is  sometimes  extreme ;  even  from  a  sac 

*  The  expansile  clinractor  of  the  pulsation  was  sliown  to  tlic  eve  rcinaikablv 
in  the  case  of  Warren,  U.  C.  IT.,  vol.  viii.,  p.  25, 1849.  A  belladonna  plaster 
had  been  placed  over  the  aneiirisnial  bulging,  which  was  remarkably  broad- 
based  ;  as  the  plaster  produced  an  unconifortablc  feeling  of  tension  at  first,  it 
was  slit  across  horizontally  ;  subsequently,  with  each  throb  of  the  sac,  ibo 
edges  of  the  incision  diverged  hy  about  a  line. 

+  It  is  perhaps  incorrect  to  speak  of  this  ancuristnal  motion  synchronous 
with  the  systole  of  the  vessel,  as  an  impulse, — it  is  rather  a  receding  jog. 
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of  small  size,  and  mainly  seated  behind  the  sternum,  which  may 
have  undergone  but  very  slight  erosion,  the  throb  may  be 
suiFiciently  strong  to  shake  the  head  applied  to  the  stethoscope.* 
In  character,  throbbing  simply  or  thrusting  and  heaving,  dull 
and  inelastic  (tlie  latter  condition  marked  in  proportion  to  the 
quantity  of  fibrine  in  the  sac),  there  are  cases  in  which  it  is  very 
positively  undulatory.  When  the  walls  of  the  sac  reach  directly 
to  the  surface, — when  they  have  bulged  this  considerably, — 
when  there  is  a  free  passage  through  the  sac, — and  when 
laminated  coagula  in  but  small  quantity  lie  iir  its  interior,  the 
current  of  the  blood  passes  with  wave-like  motion  dii'ectly 
beneath  the  finger  laid  on  the  skin.f  The  seat  of  palpable  is 
the  same  as  that  of  visible  action.  When  the  descending 
portion' of  the  arch  is  aneurismal,  the  impulse  of  its  transverse 
division,  which  we  will  suppose  sound,  may  be  considerably 
intensified,  as  felt  by  a  finger  placed  in  the  sternal  notch ;  or  it 
may  vary  from  day  to  day,  independently  of  any  concomitant 
change  in  the  impulse  of  the  prominence  directly  over  the  sac, 
— a  circumstance  sufficiently  calculated  to  puzzle  the  observer 
as  to  the  real  seat  of  the  disease.  Aneurisms  seated  in  this 
part  of  the  arch  tend  also  to  raise  its  transverse  division  slightly 
above  the  natural  level.  In  rare  instances,  very  positive  impulse 
may  be  detected  in  the  inter-scapular  region,  more  frequently  on 
the  left  side  than  the  right, — a  fact  explained  by  the  relationship 
of  the  arch  on  the  two  sides  to  the  spinal  column.  Sometimes 
unnatural  impulse  in  the  region  of  the  arch  may  be  detected  by 
laying  one  hand  on  the  top  of  the  sternum,  the  other  in  the 
intra-scapular  region, — the  single  hand  having  failed  to  distin- 
guish anything  abnormal. 

Systolic  vibratile  thrill  of  variable  amount  may  attend  the 
impulse,  or  be  perceptible  even  where  distinct  impulse  cannot 
be  detected.    In  aneurisms  of  the  group  under  consideration. 


•  Downir,  U.  C.  H.,  Males,  vol.  iv.,  p.  273. 
+  Harris,  U.  C.  H.,  Males,  loc.  cit. 
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thrill  is  less  constant  than  in  the  group  of  peripheric  dilatations; 
but  I  have  known  it  intensely  marked,  sufficientlj'  almost  to 
tickle  the  hand.  Thrill  may  be  limited  to  the  bulged  surface, 
extend  slightly  in  all  directions  beyond  its  confiaes,  or  be 
perceptible  above  the  clavicles  and  sternal  notch.  The  sign 
may  be  more  distinct  in  the  latter  situation  than  over  the  sac 
itself.  Thrill  may  exist  at  one  time,  disappear  and  return  more 
forcibly  than  ever, — a  fact  in  some  instances  explicable  by  the 
varying  state  of  the  blood  in  respect  of  anajmia,  in  others 
referrible  to  changes  in  the  state  of  the  sac,  its  contents,  and 
its  inlet.* 

The  vocal  fremitus  may  be  annulled,  over  a  sac  of  medium 
size,  under  the  right  clavicle. f 

1503.  (c)  Aneurismal  sacs,  according  to  the  direction  in 
which  they  point,  increase  the  measured  distance  from  the 
sternal  notch  to  the  nipple,  the  middle  line  to  the  nipple,  or 
both.  They  interfere  with  the  measurable  chest-expansiou  of 
breathing  on  the  surface  corresponding  to  themselves,  and  may 
restrain  this  very  greatly  by  pressure  on  a  chief  bronchus. 

1504.  (d)  Ddness,  with  resistance,  under  percussion,  exists 
in  the  surface  nearest  an  aneurismal  sac.  The  reasons  why  the 
superficial  extent  of  dulness  should  prove,  practically  speaking, 
less  than  that  of  the  aneurismal  pouch  and  artery,  from  which  it 
springs,  combined,  have  already  been  explained  [490].  An 
area  of  some  square  inches  may  be  rendered  dull  by  sacs  of  very 
large  dimensions.  The  observer  must  always  bear  in  mind  the 
possibility  also  of  the  real  dulness  of  a  sac  being  factitiously 
increased  in  extent  by  adjacent  consolidated  lung,  or  solid 
accumulation  in  the  mediastinum. 

The  seat  of  dulness  in  froni  of  the  chest  bears  the  siuin 
relationship,  as  that  of  prominence,  to  the  different  portions  d 
the  arch.    As  a  rule,  it  is  most  easily  and  completely  detected 

•  S.  ff.  Case  of  H.irris,  loc.  cit.— Thrill  disappeared  Dcccmlin  J- 
returned  Dcceiiibcr  21. 

+  Mr.   ,  seen  with  Mr.  Tnpsoii,  Oclober,  1852. 
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to  the  right  of  the  sternum  and  in  connection  with  the  ascending 
portion  of  the  arch  and  its  angle  on  the  right  side  j  but  if 
twisting  of  the  vessel  take  place,  the  deficiency  of  resonance, 
even  though  the  ascending  portion  of  the  arch  be  iniplicated, 
strikes  us  most  obviously  to  the  left  of  that  bone.*  Nor  can  it 
be  said  that  a  sac  springing  from  the  descending  portion  of  the 
arch,  even  when  small,  faUs  to  effect  the  percussion-sound ;  but, 
for  obvious  topographical  reasons,  it  does  so  proportionately 
less,  both  in  superficial  eiftent  and  in  amount.  A  sac  origin- 
ating in  the  horizontal  part  of  the  arch  impairs  the  natural 
osteal  clearness  of  the  resonance  immediately  below  the  sternal 
notch,  the  edges  of  the  lungs  being  pushed  sidewards  to  a 
variable  extent :  it  also  affects  the  sound  above  and  to  either 
side  of  the  bone.  Whatever  be  the  seat  of  the  pouch,  it  is 
important  to  ascertain  positively  whether  the  dulness  connected 
with  it  does,  or  does  not,  reach  completely  into  the  acromial 
angle  of  the  infra-clavicular  region.  Anem'isms  of  moderate 
size  seated  in  the  horizontal  and  descending  parts  of  the 
arch  give  dull  sound  foderiorly  in  the  inter-scapular  regions  ; 
and  a  large  sac,  even  though  derived  from  its  ascending  portion, 
wUl  impair  the  resonance  between  the  right  scapula  and  the 
spine. 

If  a  sac  be  moderately  stratified  internally  with  fibrine,  the 
•haracter  of  its  resistance  is  nowise  special.  If,  on  the  con- 
trary, it  be  closely  filled  with  such  coagula,  and  the  amount  of 
iiuid  blood  within  it  be  small,  the  resistance  is  dull,  inelastic, 
md  putty-like.  This  kind  of  resistance  is  significant  enough, 
.vhen  discovered  ;  but  it  is  scarcely  necessary  to  add,  that 
:ither  for  the  purpose  of  eliciting  this,  or  any  other,  character 
jf  percussion,  the  least  roughness  in  manipulation  is  not  only 
iwkward  and  uncUnical,  but  actually  dangerous. 

In  a  former  place  [490],  I  have  touched  on  the  question  of 
he  smallest  amount  of  dilatation  of  the  arch  capable  of  being 

•  Harris,  U.  C.  H.,  Males,  loc.  cit. 
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demonstrated  by  percussion.  Under  a  concourse  of  favouring 
circumstances,  we  have  seen  that  a  very  small  increase  of  size 
may  be  so  discovered.  The  inefficiency  of  percussion  increases 
with  the  smallness  of  the  sac  and  its  distance  to  the  left  of  the 
median-line.  There  can  be  little  doubt  that  more  than  one 
small  aneurismal  sac,  in  the  middle  division  of  the  arch,  has 
escaped  detection,  simply  because  percussion  was  not  performed 
below,  and  at,  the  sternal  notch. 

1505.  (e)  Few  diseased  states  give  rise  to  such  variable 
auscultatoi'y  signs,  as  a  sacculated  aneurism  of  the  arch, — a  fact 
sufficiently  proved  by  the  following  series  of  conditions  of  sound 
that  have  actually  fallen  under  my  notice :  the  list  probably 
might  be  increased  from  the  experience  of  others.  Through  the 
stethoscope,  placed  on  the  most  prominent  part  of  the  surface,  I 
have  heard — 

1.  A  double  sound,  both  divisions  of  which  are  rendered 
murmur-like  by  suspension  of  the  respiration,  and  both  are 
weaker  than  the  sounds  at  the  base  of  the  heart.  2.  A  double 
sound  of  the  same  characters,  except  that  its  divisions  are  louder 
than  the  basic  sounds  of  the  heart.  3.  No  sound  at  all,  pro- 
perly speaking ;  but  a  dull,  impulsive  impression,  systolic 
in  time,  that  simulates  sound.  4.  A  systolic  impulsive  im- 
pression of  the  kind,  with  a  clear  ringing  second  soimd.*  5.  A 
systolic  blowing  murmur,  harsh  in  quahty — harsh  to  the  same,  a 
greater  or  a  less  amount  than  elsewhere  in  the  artery  close  to  the 
sac;  with  a  dull  muffled  diastolic  sound.  6.  A  roaring,  grating 
systolic  murmur,  stronger  than  at  the  base  of  the  heart,  tiie 
aortic  valves  being  constrictively  diseased,  and  the  blood 
spanasmic;  with  a  diastolic  sound.  7.  A  double  rough  murmur, 
the  systolic  division  louder  than  the  diastolic.  8.  A  double 
rough  murmur,  the  diastolic  division  louder  than  the  systolic. 
9.  A  systolic  sound,  with  a  diastolic  murmur, — a  very  rare 
combination.f 

*  Dtll,  U.  C.  H..  Males,  vol.  vii.,  p.  168. 
+  It  is  to  1)0  understood  of  all  these  varieties  of  aneurismal  niurniur,  llml 
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Aneurismal  sacs  may  then  be,  as  it  were,  silent ;  or  be  the 
:  seats  of  sound  or  murmur,  either  singly  or  both  combined.  On 
Ithe  relative  frequency  of  these  diflerent  acoustic  states  I  can 
I  make  no  positive  assertion;  nor  do  the  elements  for  such 
1  assertion  exist  anywhere,  that  I  am  aware  of.  But  of  one  fact, 
;  that  murmur  is  vastly  less  frequent  than  the  language  of  the 
1  majority  of  writers  would  indicate,  no  one,  accustomed  to  clinical 
I  observation,  entertains  the  least  doubt.  Another  fact  not 
L generally  known,  or  at  least  habitually  lost  sight  of,  is  that  the 
(conditions  of  sound  or  murmur  over  a  sac  not  only  vary  at 
t  different  periods  of  the  disease,  but  even  occasionally,  from  day 
tto  day,  in  different  postm-es,  and  at  different  phases  of  the 
irespii-atory  act. 

1506,  The  sounds  heard  over  aneurismal  sacs  are  generally 
tspeaking  identical  in  special  character  with  those  of  healthy 
latteries, — they  are  simply  more  intense.  But  occasionally,  a 
jpeculiai'  character  in  the  single  or  double  sound  of  an  aneurismal 
reac,  when  completely  free  from  murmurish  quality,  may  be 
pperceived,  that  seems  best  designated  by  the  phrases  pimping  or 
tmckinr/ :  this  variety  is  not  without  diagnostic  significance. 

Of  the  characters  of  aneurismal  murmurs,  the  following  are 
•worthy  of  clinical  attention.    The  quality  of  the  systolic  murmur 
■nay  be  simply  blowing,  or  blowing  with  a  peculiar  hoarse 
Itollowness,  which,  when  well  marked,  is  important  in  diagnosis, 
Htoating,  rasping,  sawing,  filing,  or  if  the  blood  be  spansemic, 
jProaring.    Variable,  but  generally  low,  in  pitch,  this  murmur 
;iay  be  of  higher  pitch,  nevertheless,  than  a  co-existent  systolic 
inrmur  at  the  base  of  the  heart.    Short  and  abrupt  in  the 
iiajority,  prolonged,  almost  drawling,  in  the  minority  of  cases, 
ts  intensity  may  reach,  or  even  exceed,  that  of  the  loudest 
uurmurs  produced  within  the  heart.    The  strength  of  the 
UastoUc  murmur,  though  variable,  is  rarely  great,  absolutely 
;peal^ing  :   in  quality,  it  is  generally  softer  than  the  systolic ; 

he  influence  of  valvular  disease  in  their  production  is,  as  matter  of  obscrva- 
ioii,  supposed  to  be  excluded. 

K  K  2 
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it  is  uot  constantly  present,  not  only  at  different  periods  of  the 
same  case,  that  has  at  one  time  presented  it,  but  even  with 
successive  beats  of  the  heart.  Generally  best  audible  over  the 
most  projecting  point  of  the  prominence,  murmurs  may,  on  the 
contrary,  attain  their  maximum  loudness  at  the  edges  of  this : 
or,  even  when  the  main  part  of  the  aneurism  lies  considerably 
below  the  clavicles,  they  may  be  strongest  at  the  base  of  the 
neck,- — probably,  under  the  latter  circumstances,  thick  layers  of 
fibrine  are  accumulated  in  the  lower  parts  of  the  sac :  or,  lastly, 
they  may,  in  very  rare  cases,  exhibit  greatest  intensity  on  the  left 
side  of  the  spinal  column. 

The  mechanism  of  these  murmurs  seems  to  be  this.  Tiie 
systolic  is  either  produced  by  the  passage  of  blood  over  a  surface 
roughened  by  fibrinous  masses,  inequalities  in  the  coats  of  the 
vessel,  and  calcifications  ;  or  it  may  come  of  the  rippling  motion 
given  to  the  fluid  on  its  entry  from  a  portion  of  tube  of  natural 
calibre  into  one  more  or  less  dilated,  especially  if  the  dilatation 
be  abrupt ;  or  it  may  be  caused  by  the  flow  of  blood  through 
the  comparatively  narrow  and  more  or  less  rough  orifice  of  the 
sac  ;  or  not  directly  dependent  on  the  aneurism  itself,  it  may 
proceed  from  a  spot  of  the  vessel  pressed  upon  and  rendered 
narrow  by  the  sac.    On  the  other  hand,  diastolic  miu'mur  seems 
due  to  the  reflux  of  blood  from  the  sac  through  its  orifice  ;  and 
as  the  force  of  the  reflux  cun-ent  must  be  comparatively  slight, 
so,  as  a  rule,  diastolic  aneurismal  mm'murs  are  feeble :  some- 
times, where  undue  force  is  given  to  the  back  current  by 
co-existent  aortic  regurgitation,  the  diastolic  murmur,  especially 
if  the  sac  be  very  close  to  the  origin  of  the  aorta,  acquires 
unusual  intensity.    When  the  entry  of  the  blood  into  tlie  sac  is 
murmurless,  and  its  escape  productive  of  murmur, — that  is, 
when  diastolic  murmur  alone  can  be  heard; — the  peculiarity 
probably  depends  on  some  special  condition  of  the  orifice  of  the 
sac,  whereby  a  smooth  surface  is  presented  to  tlie  entering 
blood,  and  a  surface,  roughened  by  moveable  fibrine  or  other- 
wise, opposed  to  the  receding  current. 
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A  number  of  conditions  tend  either  to  enfeeble  or  intensify 
aneui-ismal  murmurs.  If  the  heart's  action  be  very  weak ;  if 
the  sac  be  filled  in  great  measure  with  fibrine ;  if  it  be  incapable 
of  much  expansion ;  if  the  opening  be  very  large,  inasmuch  as 
the  cunrent  is  then  too  free;  or  if  the  opening  be  at  once 
very  narrow  and  smooth,  inasmuch  as  possibly  the  current  is 
then  too  small  to  generate  notable  sound, — if  any  one  of  these 
conditions  be  present,  a  sac,  otherwise  well  constituted  for  the 
purpose,  may  fail  to  furnish  murmur.  On  the  other  hand, 
great  roughness  of  surface,  neighbouring  pressure,  and  the 
presence  of  good  conducting  material  round  the  sac,  will 
intensify,  really  or  apparently,  these  murmurs.  Mere  sounds 
may  sometimes  be  rendered  murmurish  by  suspension  of  the 
breath  for  a  moment, — a  fact  to  which  it  is  not  easy  to  supply 
a  satisfactory  clue. 

1507.  A  murmur  may  be  suddenly  generated  in  a  person, 
known  subsequently  to  be  the  subject  of  aneurism  of  the  arch, 
be  audible  not  only  to  himself,  but  to  bystanders  at  some  distance 
off,  pervade  the  entire  arterial  system,  though  of  maximum 
loudness  at  the  upper  part  of  the  chest,  and  disappear,  at  least 
as  a  phenomenon  audible  without  the  aid  of  auscultation, 
mediate  or  immediate,  as  suddenly  as  it  came.*  More  than  one 
liypothesis  readily  suggests  itself  in  explanation  of  this  singular 
condition ;  but,  as  I  have  no  post  mortem  evidence,  proving  the 
reality  of  any  one  possible  mechanism  rather  than  of  another,  I 
at)stain  from  conjecture. 

1.508.  Symploms. — {a)  The  weight  and  flesh  of  aneurismal 
patients  undergo  very  considerable  reduction  in  a  certain  share 
of  cases ;  while  instances,  where  the  sufl'erer  continues  stout  to 
the  last,  or  almost  to  the  last,  are  far  from  very  uncommon. 
The  centripetal  or  centrifugal  process  of  the  aneurism  does  not 
'Iways  explain,  this  difference  ;  if,  on  the  one  hand,  the  greater 
listurbance  of  important  functions,  attached  to  the  former  mode 

*  Facts  all  illustrated  by  the'casc  of  Mr.   ,  seen  witli  Mr.  Pollard  of 

Broinpton  ;  death  occurred  by  rup'.ure  of  the  sac. 
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of  progress,  tends  to  produce  rapid  emaciation,  the  protracted, 
though  less  acute,  functional  mischiefs  endured  in  the  latter, 
eventually  work  out  the  same  result.  Besides,  these  two 
topogi'aphical  modes  of  progi'ess  are  sometimes  so  mixed  up, 
that  in  not  a  few  cases  it  is  impossible  to  place  the  disease 
exclusively  in  one  or  the  other  category.  But  from  the  analysis 
of  seventeen  cases  of  aneurism  of  the  arch,  of  which  I  have 
notes,  the  inference  clearly  flows,  that  the  presence  or  absence 
of  pain  of  serious  character  is  the  real  element  in  determining, 
or  warding  off,  early  emaciation.  And  that  pain  is  very 
decidedly  greater  in  cases  where  the  dilated  vessel  bears  either 
against  the  cliest-wall  and  intercostal  nerves,  or  the  spine  and 
vertebral  groove, — hence  where  the  course  is  centrifugal.  It 
appears  that  extreme  emaciation  has  sometimes  been  mechani- 
cally caused  by  pressure  on  the  thoracic  duct.  The  face,  tnmk, 
and  Kmbs  waste  2ia7i  passu  [994], 

There  is  not  any  attitude,  posture,  or  mode  of  decumbency 
peculiar  to  the  subjects  of  aneurism  of  the  arch,  as  a  class  and 
for  a  permanency ;  in  bed  the  patient  usually  lies  on  the  back, 
with  the  head  moderately  high.  But  for  the  relief  of  particular 
kinds  of  pressure,  peculiar  attitudes  may  be  assumed;  thus, 
where  a  sac  presses  on  the  trachea,  the  patient  steadily  keeps 
the  head  forwards,  or  forwards  and  sidewards, — and  also 
frequently  raises  or  throws  back  the  head  suddenly,  keeping  it 
in  this  posture  for  a  time,  so  as  to  project  the  sac  forwards  from 
the  windpipe.*  When  paroxysmal  attacks  of  dyspnoea,  from 
tracheal  pressure  or  irritation  of  the  recurrent  nerve,  occur, 
the  sufferer  sits  up  with  his  head  supported  on  his  hands, 
the  elbows  resting  on  the  knees,  or  bends  over  the  back  of  a 
chair,  kc.  The  sleep  is  not  affected  by  the  aneurism  itself;  hut 
if  pressure  exist,  the  ordinary  slumbers  are  fitful,  interrupted  by 
starts,  and  frightful  dreams.    During  the  urgency  of  bronchitic 

*  In  a  case  recently  seen,  the  existonco  of  this  habit,  combined  with  slight 
gnawing  intei-scapular  pain,  drew  my  attention  to  the  arch  of  tlie  aorta,  where, 
with  uiiich  difficulty,  the  physical  signs  of  a  small  sac  were  elicited. 
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and  asthmatic  seizures,  the  patient  may  pass  night  after  night 
out  of  bed.  The  easiest  attitude  in  sleep  may  be  one  which  to 
a  healthy  person  would  prove  unbearable :  thus  with  the  head 
supported  sidewise  wholly  on  the  hand ;  *  postures  of  the  kind 
may  also  be  assumed  consensually  during  sleep  [1110]. 

The  expi'ession  of  the  face  varies :  it  may  be  calm  and  not 
indicative  of  sufi'ering,  except  during  paroxysms  of  dyspnoea, 
growing  then,  terrified  and  imploring ;  or  habitually  cross  and 
irritable ;  or  anxious  and  worn  ;  or  simply  significant  of  profound 
distress.  The  differences  in  the  original  temper  of  patients 
modify  their  facial  expression  daring  this,  as  all  other  chronic 
diseases.  The  colour  of  the  face  may  be  to  the  last  florid  in  the 
main,  with  slight  lividity  ;  f  or  habitually  livid ;  or  in  no  single 

c     point  remarkable ;  or  pale,  sallow,  and  cachectic-looking :  the 

5     latter  alone  is  in  the  least  degree  distinctive. 

1 1509.  (i)  The  skin  of  the  general  surface,  though  sometimes 
sallow,  cannot  be  said  to  exhibit  any  habitual  special  tint. 
Sweating,  the  reverse  of  an  ordinary  symptom,  I  have  never- 
theless known  give  considerable  annoyance,  where  the  lungs 
were  sound.  The  lower  extremities  remain  singularly  free  from 
1  (udema ;  a  fact  often  finding  its  diagnostic  application.  I  have 
i:  known  slight  bulbousness  of  the  finger-ends,  confined  to  the 
i  side  on  which  the  supply  of  blood  was  limited  through  the 
influence  of  the  sac.J  CEdema  of  the  base  of  the  neck,  the  face, 
and  the  upper  extremities,  and  one  or  both  sides  of  the  thorax, 
follows  pressure  on  the  superior  cava,  or  one  or  both  innominate 
veins.  The  peculiar  spongy  elastic  fulness  of  the  base  of  the 
neck,  looking  like  a  collar  of  flesh,  due  to  capillary  turgescence, 
is  also  observed.  The  integuments  over  the  sac  sometimes  alone 
become  ffidematous,  from  irritation  or  mere  distending  pressure. 
The  temperatiire  of  the  arm,  of  which  the  circulation  is  impeded, 
may  fall  very  notably  below  that  of  its  fellow.  J 

*  King,  U.  C.  II,,  Males,  vol.  vii.,  p,  89, 

t  Bmdcr,  U.  C,  H.,  Females,  loc.  cit. 

%  Mack,  U.  C.  II,,  Males,  vol,  ix,,  p.  210, 


J. 
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1510.  (e)  The  joints  are  not  affected ;  no  positive  connexion 
exists  between  either  rheumatism  or  gout  and  aneurism. 

1511.  The  lips  full,  tumid,  and  livid,  the  tongtie 
(Edematous  at  the  edges,  and  of  purplish  tint,  the  mucous 
membrane  of  the  pharynx,  thick,  livid,  and  coated  with  viscid 
secretion,  when  other  signs  of  venous  pressure  exist,  display, 
if  these  be  absent,  no  peculiarity  of  appearance.  Dysphagia, 
slight  or  severe,  felt  more  in  some  postures  than  in  others, 
paroxysmal  or  permanent  or  both  combined,  or  in  some  severe 
cases  disappearing  completely  for  a  while,  after  having  been  a 
constant  condition  (a  change  sometimes  explicable  by  diminution 
of  pressure  through  haemorrhage  from  the  sac),  is  a  symptom  of 
considerable  frequency.  More  commonly  attending  the  disease 
in  the  descending  and  transverse  parts  of  the  arch,  dysphagia 
may  be  absent  even  in  tbe  former  case,*  and  co-exist  with  a 
medium-sized  sac  springing  from  the  right  angle  of  the  arch.f 
The  intensity  of  dysphagia  obviously  depends  in  the  main  on 
the  general  and  local  nervous  susceptibility  of  the  patient ;  a 
slight  amount  of  pressure  on  the  oesophagus  will  produce  greater 
difficulty  of  deglutition  in  some  persons,  than  actual  perforative 
destruction  of  the  coats  of  the  tube  in  another.  J    Blood  may 

be  discharged  in  large  quantities,  from  rupture  of  the  sac,  into  ^ 
the  oesophagus,  —  an  event  which,  moreover,  need  not  prove 
immediately  fatal.  Whether  slight  oozing  of  blood  may  take 
place  by  filtration  into  the  oesophagus,  and  be  discharged  by 
sputation,  without  actual  haemorrliage,  I  do  not  know  from 
experience ;  but  there  can  be  no  reasonable  doubt  of  the  possi- 

*  Bradcr,  U.  C.  H.,  Females,  loc.  cit. 
t  Downie,  U.  C.  H.,  Males,  loc.  cit. 
t  A  perforation  the  size  of  a  sliilling  may  exist  without  tlic  very  least 
dysphagia  occurring  during  life  ;  though,  too,  the  current  of  blood  in  the  sac 
must  have  homo  directly  almost  against  tlic  gullet  ;  though,  too,  the  wall  of 
tho  sac  may  be  gone  at  the  spot,  and  porlions  of  its  fibrinons  coagula  protrude 
slightly  into  the  interior  of  the  ccsophagus:  Brader,  U.  C.  H.,  Females,  loc.  cit. ; 
1  repeatedly  saw  tliis  woman  swallow  with  perfect  e.ise.  In  King,  too, 
II.  C.  II.,  Males,  loc.  cit.,  a  smaller  perforation  existed  without  dys!)hagia. 
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tbility  of  the  occurrence.  The  appetite  fails  altogether,  if  the 
aaneurism  be  the  source  of  pain  ;  commonly  it  is  capricious. 
FBlood  in  small  quantities,  darkened  and  otherwise  altered  by 
I'zhe  gastric  fluids,  is  occasionally  vomited,  after  having  trickled 
i:.nto  the  stomach  from  filtration  through  the  walls  of  tlie  sac 
and  oesophagus ;  blood  of  similar  origin  may  also  be  traced  in 
the  stools.*  The  bowels  are  habitually  constipated  in  advanced 
■cases,  probably  from  the  patient's  inability  to  take  exercise ; 
Idatulence  distresses  many,  even  male,  patients ;  piles  and 
)oruritus  about  the  anus  seem  to  be  more  frequent  than  in  the 
I'iverage  of  persons  of  equal  age.    Ascites  does  not  occur. 

1512.  (e)  Painful,  hoarse,  clanging,  laryngeal  cough,  laryngeal 
thonchi,  dry  or  moist,  audible  sometimes  at  a  distance,  and 
yyspucea,  -at  once  habitual  and  increasing  paroxysmally,  coupled 
;/ith  various  morbid  states  of  voice,  indicate  deep  disturbance, 
uunctional  or  organic,  or  both,  of  the  larynx.  The  speaking 
coice  may  be  husky,  muffled,  cracked,  and'  hoarse ;  or  simply 
ft^eakened,  or  tremulous  and  variable  in  note,  or  actually  lowered 
11  register.  The  hoarse  variety  appears  to  depend  on  chronic 
laryngitis,  with  diminished  current  of  air, — itself,  in  turn,  trace- 
hble  to  pressure  on  the  trachea  ;  pressure  on  a  main  bronchus  is 

f sufficient  for  the  purpose.  OEdema  of  the  glottis,  depending 
3ongestion,  venous  or  sub-inflammatory,  has  in  some  cases 
1  found.  Paralysis  and  atrophy  of  the  muscles  of  one  side 
;he  larynx,  coupled  with  flattening  and  compression  of  the 
irrent  nerve,  explained  extreme  vocal  feebleness  in  a  case 
jrved  by  Dr.  Todd.  Tremulousness  and  variation  of  note 
3  been  traced  to  simple  pressure  on,  and  displacement  of, 
trachea.  Paroxysmal  dysphonia  is  explained  by  irritative 
tion  of  the  recurrent  nerve.  The  trachea,  chronically  in- 
led,  where  the  subject  of  irritative  compression,  is  tender  to 
I  have  met  willi  one  case  of  repeated  htDmorihage  through  the  mouth, 
ig  all  the  characters  of  hxmatemcsis,  ami  in  which,  the  lungs  and  stomach 
t  being  demonstrably  unsound,  there  are  several  signs  and  symptoms  of 
urism  of  the  aortic  arch. 

K  K  3 
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the  toucli ;  and  stridulous  breathing  is  in  part  due  to  these 
conditions. 

1513.  Various  forms  of  pain  are,  or  may  be,  felt  in  the  chest. 
First,  immediately  over  the  aneurismal  prominence,  pain  may 
be  produced  by  mere  distension,  by  local  pleurisy,  or  by  irrita- 
tion of  the  intercostal  nerves.  Secondly,  pain  in  the  neck  and 
arms,  down  to  the  finger-ends,  is  traceable  to  irritation  of  the 
branches  of  the  cervical  and  brachial  plexuses.  Thirdly,  pain 
of  a  peculiar  gnawing,  terebrating  character,  constant,  but 
increasing  paroxysmally  from  time  to  time,  exists  at  the  dorsal 
spine,  if  the  vertebrse  are  undergoing  absoi-ption.  Fourthly, 
local  pain  and  tenderness  over  the  stenium,  is  sometimes  con- 
nected with  periosteitis  going  on  to  suppuration.*  The  second 
class  of  pains  are  of  shooting,  piercing,  or  stinging  character, 
may  be  brought  on  by  the  slightest  movement,  even  that  of 
turning  iu  bed,  and  are  more  or  less  paroxysmal.  The  gnawing 
pain  in  the  back  cannot,  as  some  persons  have  supposed,  depend 
on  irritation  of  the  roots  of  the  spinal  nerves,  or  it  would, 
contrary  to  what  is  the  fact,  radiate  in  the  course  of  their 
branches.  The  tenderness  of  an  aneurismal  prominence  is 
sometimes  extreme.  Sometimes  this  is  associated  with  a  sensa- 
tion of  heat,  perceptible  also  to  the  hand  of  the  observer.  In 
addition  to  all  tliese  sufferings,  a  feeling  of  fulness,  weight,  load, 
tightness,  and  oppression  is  experienced  within  the  chest,  coupled 
with  a  dread  of  movement,  lest  something  should  be  displaced 
by  the  change  of  posture.  There  are  patients  who  sulTer  seriously 
from  spasmodic  contractions  of  the  diaphragm,  or  sensation  of 
constriction  round  the  base  of  the  chest, — the  obvious  results  of 
irritation  of  the  phrenic  nerve. 

1514.  The  state  of  the  respiration  varies.  If  there  be  no 
pressure  on  the  tubes,  or  irritation  of  these,  or  pressure  or 
irritation  of  the  vagi,  recurrent,  or  pulmonary  nerves,  the 
breathing  is  calm.    Where  any  of  these  conditions  are  present 


*  Downiv,  U.  C.  II.,  Males,  loc.  cit. 
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paroxysmally,  the  breathiug  undergoes  temporary  acceleration 
in  proportion  to  their  amount.  Or,  if  they  are  permanent  evils, 
the  breathing  is  laboured,  whistling,  stridulous,  audible  at  a 
distance,  and  the  patient  commonly  points  to  the  trachea,  at 
the  sternal  notch,  as  the  source  of  difficulty.  The  number  of 
respirations  per  minute  almost  always  exceeds  the  average  of 
health  more  or  less, — I  have  found  it  range  from  twenty-four 
to  fifty-six.  The  pulse-respiration  ratio  is  subject  to  great 
variation  ;  thus,  in  one  of  the  cases  already  referred  to,  the 
mean  ratio  throughout  the  time  of  observation  being  as  2'9  : 1, 
the  extremes  were  as  5'3:1  and  as  3'3:1;  in  this  instance, 
the  variations  of  broncho-laryngeal  symptoms  furnislied  a  key  to 
the  rises  and  falls.*  The  chest-play  is  more  or  less  confined. 
If  a  main  bronchus  be  encroached  on,  or  the  mass  of  one  lung 
diminished  by  pressure,  the  play  on  the  corresponding  side  will 
be  relatively  deficient ;  and  there  may  be  special  want  of  expira- 
tory rather  than  of  inspiratory  power.f  Dyspnoea  is  an  almost 
invariable  symptom  where  the  sac  is  of  any  bulk,  though  all 
sensation  of  the  kind  may  positively  be  wanting  where  the  sac 

*  Brader,  U.  C.  H.,  Females,  loc.  cit.  But  this  explanation  will  not 
always  hold  good  :  a  ratio  of  4'4:1  may  coincide  with  very  considerable 
irritation  of  the  whole  broncho-tracheal  tract, — Mack,  U.  C.  H.,  Males,  vol. 
ix.,  p.  210. 

+  Thus,  in  Brader,  the  measurements  of  the  chest  below  tlio  fold  of  the 
mamma,  gave : 

Modiura.  Inspiration.  Expiration. 

Right  .  .  .17^.  .  .  17i  .  .  .171 
Left  .  .  164  •  •  lOJ  •  • 
Hence  the  total  play  on  the  right  side  equalled  throe-eighths,  on  the  loft  two- 
eighths,  of  an  inch.  The  left  bronchus  was  "  distorted,  and  almost  obliterated 
by  pressure  of  the  sac."  Hence  it  appears,  too,  that  the  excess  of  the  right 
over  the  left  side,  at  the  end  of  full  inspiration,  was  half  an  inch  ;  at  the  end 
of  full  expiration,  three-eighths  of  an  inch.  These  results  prove  that  there 
was  a  deficiency  of  expiration  on  the  left  side.  They  are  corroborated  by  the 
facts,  that  the  difference  between  full  inspiration  and  full  expiration  on  the 
right  side  equalled  three-eighths  of  an  inch,  on  the  left  only  a  quarter  of  an 
inch  ;  while  on  the  left  side  there  was  no  difference,  on  the  right  a  difference 
of  a  quarter  of  .an  inch,  between  the  medium  state  and  full  expiration. 
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is  even  huge.*  In  many  instances,  tLe  &st  symptom  attracting 
the  patient's  attention,  commonly  increasing  gradually  in  in- 
tensity, dyspnoea  acquires,  cmtei'is  pai'ibus,  most  intensity  when 
the  horizontal  part  of  the  ai'ch  is  aneurisraal.  In  addition  to 
the  pulmonary  causes  of  the  symptoms  enumerated  above,  may 
be  mentioned  pressiu'e  on  the  auricles,  pulmonary  veins,  or 
pulmonary  artery,  and  passing  accumulation  of  blood  in  the 
right  cavities  of  the  heart.  Dyspnoea  is  prone,  too,  to  occur 
paroxysmally  at  night,  from  accumulation  of  sputa,  pressure  on 
the  trachea,  produced  by  accidental  movement  into  such  positions 
as  throw  the  sac  against  that  tube,  and  probably  from  reflex 
action.  The  act  of  deglutition  sometimes  induces  a  severe 
fit  of  obstructed  breathing. 

1515.  Cough,  rarely  absent,  may  be  loud,  dry,  and  paimysmal, 
— paroxysms  of  the  kind  sometimes  tenninate  in  a  syncopal 
state,  or,  after  great  effort,  are  relieved  by  expectoration  of  a 
thin,  watery  fluid.  Unless  under  the  influence  of  accidental 
inflammation  of  the  air-tubes,  there  may  be  no  expectoration  at 
all.  Blood  may  be  discharged  through  the  trachea  in  difl"ereut 
manners.  The  sac  and  windpipe  undergoing  an  extensive  rent, 
a  tremendous  flow  of  blood  may  take  place,  and  kill  instan- 
taneously ;  or,  syncope  occurring  after  copious  discharge,  coagula 
form  and  plug  up  the  opening  for  the  time ; — upwards  of  a  quart 
of  blood  may  be  poured  out  under  these  circumstances  without 
immediately  fatal  result ;  but  such  temporary'  preservation  of  life 
is  a  rare  exception  to  the  common  issue  of  such  ruptures.  Or, 
lastly,  the  expectoration  may  be  habitually  tinged  with  blood, 
so  as  to  produce  the  red-currant  jelly  appearance  :  such 
expectoration,  whicli  is  very  unusual,  does  not  always  derive 
this  character  from  blood  filtrating  from  the  sac,  but  sometimes 
from  pressure  on  the  vessels  of  the  lung.f  Moderate  discharge 
of  blood,  by  diminisliing  the  size  of  the  sac,  and  also  by 


♦  Hniris,  U.  C.  II.,  Mnlce,  loc.  cit. 
+  Uiadci's  CISC,  loc.  cit.,  p.  121. 
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climinishing  congestions,  sometimes  affords  great  temporary 
relief  of  symptoms. 

1516.  Certain  physical  signs  connected  witli  the  lungs  are 
worth  attention.  Where  the  trachea  is  pressed  on,  the  supra- 
sternal region  sinks  in  very  deeply  on  inspiration;  rhoncho- 
respiratory  fremitus,  in  consequence  of  the  powerful  stridor  of 
respiration,  is  carried  to  its  maximum  point.  Pulmonary 
percussion-dulness  comes  of  various  influences  exercised  by  the 
sac  on  the  substance  of  the  lung,  displacement,  condensation 
by  pressure,  and  collapse  from  obliteration  of  bronchial  tubes. 
Eespiration-.sound  may  be  deficient  to  almost  suppression,  from 
bronchial  pressure,  through  part  or  the  whole  of  one  lung,  while 
exaggerated  respiration  exists  elsewhere.  Condensed  strata  of 
lung  yield  high-pitched  bronchial  respiration;  and  dry  and 
moist  bronchial  rhonchi  are  audible  [1297].  Jerking  rhythm 
may  sometimes  be  caused  by  the  pulsation  of  a  loose  sac  against 
the  trachea  or  lung  [1531]. 

1517.  (/)  The  heart  may  become  hypertrophous,  especially 
if  the  sac  originate  near  the  sigmoid  valves :  but  such  efiect  is 
by  no  means  constant ;  I  have  known  the  heart  quite  within 
the  limits  of  healthy  size  under  the  circumstances.  In  some 
cases,  the  relative  sizes  of  the  arterial  outlets  of  the  heart 
undergo  perversion ;  in  one  remarkable  instance,  the  pulmonary 
orifice,  when  opened  out,  measured  two  and  a  quarter  inches, 
while  the  aortic  reached  four  and  three  quarters  :  this  state  of 
things  must,  in  all  probability,  seriously  increase  dyspnoea.* 
Inequality  of  force  and  fulness  of  the  radial,  carotid  or  sub- 
clavian pulses,  at  corresponding  points  of  the  two  sides,  occa- 
sionally exists.  Thougli  other  explanations  have  been  suggested, 
it  appears  that  pressure  or  obstruction  with  coagula  at  the 
aortic  origin  of  the  weakly  beating  vessel  is  the  only  positive 
cause  of  the  difference.!    The  vessel  on  the  affected,  beats  a 

*  Downic,  U.  C.  H.,  Males,  loc.  cit. 
t  Change  in  the  pulses  may,  as  might  be  anticipated,  be  pretty  speedily 
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little  later,  too,  than  ou  the  souad,  side.  There  is  a  certain 
sharpness  and  jerking  character  in  the  pulse,  sometimes  not 
unlike  that  of  slight  aortic  regurgitation : — but  the  superficial 
arteries  do  not  beat  visibly.  The  pulse  is  sometimes  bisferiens; 
however,  observation  does  not  justify  the  notion  that  the  second 
wave  depends  on  reaction  of  the  aueurismal  sac.  The  veins  of 
the  chest,  of  one  or  of  both  upper  limbs  may  be  enlarged,  fidl, 
and  knotty ;  sometimes  so  firm  that  they  cannot  be  obliterated 
by  pressui'e ;  those  of  the  arm  have  been  known  to  undergo  com- 
plete obliteration  by  coagula.  I  have  never  seen  pulsation  of 
the  jugulars  in  these  cases.  The  situation  of  the  obstructed 
veins  will  guide  to  that  of  pressure,  whether  on  the  superior 
cava  or  either  innominate  vein  alone. 

1518.  {g)  The  bronchial  glands  are  sometimes  enlarged,  and 
increase  the  percussion-duluess  of  the  aneurism  in  the  back. 

1519.  {h)  The  m'ine  frequently  contains  excess  of  urea;  it 
is  free  from  albumen :  on  the  whole  it  is,  quoad  diagnosis, 
insignificant. 

1530.  («)  The  genital  organs  present  nothing  special. 

1631.  {k)  Cephalalgia,  a  frequent  symptom,  sometimes 
depends  on  the  throbbing  action  of  the  arteries,  and  is  some- 
times simulated  by  pain  in  the  nerves  of  the  scalp,  from  pressure 
on  the  plexuses  below.  Partial  paralysis,  sensory  and  motor, 
of  an  arm  has  occurred  from  pressure  on  the  brachial  plexus. 
The  intellect  is  habitually  unaflected  to  the  last.  It  is  quite 
conceivable  that  obstruction  of  the  innominate  or  of  the  lefi 
subclavian,  may  be  carried  to  such  a  point  as  to  interfere  with 
the  nutrition  of  the  brain  and  induce  symptoms  ;  but  such  result 
is,  clinically,  at  least  very  rare. 

effected.  Thus,  in  Mjick,  U.  C.  H.,,Ioc.  cit.,  p.  210,—"  Ihc  left  racli.il  was  feeble, 
yet  sharpish,  the  right  so  excessively  feeble  that  it  was  with  difliciilly  counted. 
Dr.  Reynolds  had  seen  this  patient  one  fortniglit  before,  and  was  positive  no 
difference  then  existed  between  the  two  pulses.  Where  difference  of  the 
kind  exists,  the  arteries  of  the  lower  extremities  should  alw.iys  be  examined, 
lest  a  normal  irregularity  in  the  two  sides  be  taken  for  the  result  of  disc.isc. 
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1522.  (T)  Paraplegia  has  in  rare  instances  followed  erosive 
destruction  of  the  vertebrae  and  pressure  on  the  spinal  cord. 
In  one  remarkable  case  death  occurring  with  sudden  paraplegic 
symptoms  and  indications  of  rupture  into  the  chest,  the  sac, 
it  was  discovered,  had  burst  into  the  pleura,  and  also  into  the 
spinal  canal. 

1523.  {in)  As  a  rule  the  organs  of  sense  escape — at  least 
such  amount  of  implication  as  readily  attracts  attention.  I 
have  known  one  pupil  very  notably  smaller  than  the  other, 
where  no  cerebral  symptom  of  any  kind  had  existed.* 

1524.  (»)  In  addition  to  the  neuralgic  pains  in  various  nerves 
from  pressure,  absorption  of  their  substance  is  sometimes  effected. 
Intercostal  neuritis  has  in  a  few  instances  been  detected. 

1525.  Course. — In  the  great  majority  of  cases  the  progress 
of  aneurism  is  slow  and  insidious  at  first :  the  symptoms  may, 
however,  be  suddenly  developed,  probably  from  some  sudden 
increase  in  the  bulk  of  the  sac, — an  increase  generally  connected 
with  change  from  the  simple  to  the  mixed  condition  of  the 
disease.  The  further  course  of  cases  is  either  gradually  or 
interruptedly  progressive  :  occasionally  aneurisms  of  considerable 
dimensions  have  remained  latent  to  the  last,  and  their  physical 
signs  been  merely  those  of  a  soft,  solid  mass  within  the  chest. 
Physically  considered,  the  course  may  be  centripetal  or  centri- 
fugal, or  both  combined :  when  aneurism  combines  both  modes 

*  Mack,  U,  C.  H.,  Males, vol.  ix.,  pp.  211,  244.    "April  23  

left  pupil,  in  medium  state,  about  J  inch  in  diiimelor ;  right  not  more  tlian 
half  the  size  ;  both  arc  round  and  moderately  brisk."  This  state  held  on 
during  life,  but  after  death — "May  21.  .  .  .  pupils  round,  both  larger 
than  during  life  ;  the  right,  that  which  was  during  life  so  notably  the  smaller, 
is  now  very  distinctly  the  larger,  of  the  two."  In  this  case  the  innominate 
artery  waa  so  compressed  that  a  narrow  button-holo  slit  alone  opened  into  the 
arch,  and  the  right  radial  pulse  was  almost  imperceptible  ;  but  the  relative 
state  of  the  carotid  supplies  cannot  bo  appealed  to  in  explanation  of  the 
unequal  sizes  of  the  pupils, — as  Dr.  Reynolds  had  scon  them  thus  unequal  at 
a  time  when  he  found  the  radial  pulses  equal :  unfortunately  the  brain  was 
not  examined. 


7 GO      SACCULATED  ANEURISM  OF  THE  ARCH. 


of  progress,  one  almost  always  predominates  in  activity  over 
the  other. 

1536.  Mode  of  Death. — There  are  five  chief  ways  in  which 
life  may  be  destroyed  in  the  subject  of  aneurism  of  the  arch : 
by  gradual  asthenia  and  exhaustion ;  by  the  obstructive  and 
irritative  effects  of  jjressure  ;  by  rupture  and  haemorrhage  ;  by 
acute  intercurrent  diseases  ;  by  co-existing  chronic  diseases. 

(a)  On  the  whole,  actual  death  by  gradual  exhaustion  is  rare. 
Pain,  insomnia,  anorexia,  wasting  and  low  irritative  fever,  not 
unfrequently,  it  is  true,  bring  the  patient  to  the  brink  of  the 
grave  ;  but  in  several  instances  of  the  kind,  observed  by  myself, 
the  immediate  cause  of  dissolution  belonged  to  one  of  the 
other  categories,  especially  rupture.  In  one  melancholy  c<ise, 
the  patient,  unable  to  bear  the  anguish  of  intercostal  and  other 
neuralgic  pains,  which  were  fast  undermining  him,  committed 
suicide  [1531]. 

(b)  Whether  the  aneurism  affect  the  ascending  or  the  trans- 
verse portions  of  the  arch,  broncho-tracheal  pressure  and 
irritation  rank  among  the  most  frequent  causes  of  death. 

(c)  Solution  of  continuity  in  the  walls  of  the  sac  may  be 
effected  by  slow  perforation,  or  sudden  rupture.  Perforation, 
with  or  without  oozing,  or  slight  pouring  out  of  blood,  may 
occur  into  parts  of  considerable  importance,  not  only  without 
immediately  fatal  results,  but  without  any  perceptible  special 
effect  ;*  the  occurrence  of  a  sudden  rent  of  any  size  completely 
through  the  wall  of  the  sac,  no  matter  with  what  organ  or  part 
an  unnatural  communication  be  thus  set  up,  is  however  almost 
invariably  fatal  at  once.     There  is  no  conceivable  position  into 

*  Bradcr,  U.  C.  H.,  loc.  cit.,  into  CESophagus.  Wliittiker,  U.  C.  H., 
Females,  vol.  vi.,  p.  174,  admitted  immediately  after  violent  liainiorrliagc, 
having  the  characters  of  htematemesis,  rallied,  had  three  more  attacks  within 
thirty-si.v  hours,  dying  instantaneously  in  the  last.  The  stomach  contained 
ttiiid  blood  7  07,.,  and  two  nmssy  coagiila  weighing  1.3^  and  7  oz.  ;  the  sac, 
occupying  the  dcsccndine  portion  of  the  arch,  communicated  with  the  eso- 
phagus, by  an  opening  as  large  as  lialf-a-crown. 
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wliich  fatal  rupture  lias  not  occurred,  as  may  be  seen  by  exami- 
nation of  Dr.  Crisp's  valuable  collection  of  recorded  cases.  Where 
the  ascending  part  of  the  arch  has  been  affected,  the  pericardium 
has  proved  the  most  frequent  seat  of  hsemorrhagic  effusion. 
Of  138  cases,  Avhere  Dr.  Crisp  found  the  mode  of  death  stated, 
six  only  foi-nished  examples  of  external  rupture. 

Hsemorrhagic  effusion  from  a  sac  may  be  retained,  as  when  it 
pours  into  the  pericardium,  pleura,  mediastina,  spinal  canal, 
pulmonary  artery,  vena  cava,  or  various  parts  of  the  heart ; 
it  is  rejected,  when  poured  into  the  trachea,  a  bronchus,  the 
lung-substance,  the  oesophagus,  or  through  the  chest-wall. 
Large  amounts  of  blood  may  be  discharged,  not  only  without 
deletericius  effect,  but  actually  with  beneficial  influence,  through 
relief  of  congestion,  and  diminution  of  various  irritative  pressures. 

Death  may  also  take  place  by  rupture  of  the  heart  [1448], 
or  of  the  aorta  itself  on  the  cardiac  side  of  the  aneurism. 

(d)  Death  by  dependent  acute  intercurrent  diseases,  such  as 
pneumonia,  gangi'ene  of  the  lung,  bronchitis,  pleurisy,  pericar- 
ditis, is  occasionally  observed.  Death  through  independent  acute 
intercurrent  diseases  is  very  rare  ;  the  victims  of  cholera  asiatica, 
continued  fever,  rheumatic  fever,  the  exanthemata,  acute  Bright's 

I  disease,  cerebral  and  abdominal  inflammations,  are  scarcely  ever 
•  the  subjects  of  aortic  aneurism. 

(e)  Of  co-existing  chronic  diseases,  affections  of  the  substance 
I  and  valves  of  the  heart,  preceding,  coincident  with,  or  sequential 
I  to  the  arterial  changes,  are  the  most  frequently  conducive  to  the 
Ifatal  issue  :  a  rare  example  of  death  from  phthisis  now  and  again 

occurs  ;  moderate  emphysema  is  not  very  uncommon.  Diathetic 
diseases  of  all  varieties  are  rare ;  aneurism  attacks  people  of  the 
most  vigorous  frame  of  constitution. 

1527.  Repulsions  and  Jffinities. — In  108  cases  of  aneurism, 
Rokitansky  found  tubercle  only  five  times— and  always  retrograde 
tubercle.  Twelve  cases  of  aneurism  of  the  arch,  by  Dr.  Greene, 
supply  four  examples  of  tubercle ;  132  cases  of  aneurism  of 
the  arch,  collected  by  Dr.  Crisp,  furnish  two  examples  of  death  by 
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phthisis.  Dr.  Stokes  teaches,  on  the  other  hand,  that  "the 
morbid  condition  which  most  often  accompanies  aneurism  is 
tubercle.  ...  I  have  often  thought  that  there  was  a  case 
deserving  the  name  of  consumptive  or  strumous  aneurism,  in 
which  the  same  general  morbid  state,  which  caused  deposition 
of  tubercle  in  the  lung,  simultaneously  afliected  tlie  coats  of  the 
aorta."  According,  then,  to  Rokitansky,  tubercle  and  aneurism 
are  absolutely  antagonistic ;  according  to  Dr.  Stokes,  of  affinity 
so  close  that,  in  some  cases  at  least,  one  and  the  same  diathesis 
simultaneously  generates  both. 

In  fourteen  cases  of  fatal  aneurism  of  the  arch,  examined  by 
myself  post-mortem,  one  rather  doubtful  example  of  tubercle 
occui's,  in  a  male  aged  fifty-one;  in  one  other  male,  aged 
thirty-two,  there  were  pulmonary  cavities,  and  growing  tubercle  ; 
in  all  the  other  cases,  the  absence  of  crude  tubercle  or  grey 
granulation  is  affirmed  in  my  notes.  On  the  other  hand,  I  do 
not  remember,  in  the  vast  number  of  phthisical  people  I  have 
opened,  to  have  met  with  any  instance  of  progi"essive  aneurism. 
Hence  my  contingent  of  experience  supports  the  inference 
of  Rokitansky  as  to  the  rare  association  of  the  two  diseases. 
But  the  disparity  of  the  ages  most  apt  for  the  generation  of 
tubercle  and  aneurism  must  not  be  forgotten  ;  the  mean  age  in 
my  cases  was  forty-two ;  and  it  may  be  calculated  that, 
omitting  children  altogether,  about  63  per  100  of  tuberculous 
adults,  13'5  only  per  100  of  aneurismal  people,  are  under 
thirty  years  of  age.  The  syphilitic  cachcxin  and  gouty  diathesis 
are  said  to  have  some  connection  with  aneurism  :  the  fatty 
diathesis  has  possibly  a  stronger  claim  to  the  character. 

A  parallel,  wliich  I  cannot  help  thinking  somewhat  fancifiJ, 
has  been  drawn  between  aneurism  and  cancer.  Like  the 
cancerous,  it  is  said,  the  "  aneurismal  diathesis"  is  never 
extinguished :  what  comes,  then,  of  the  cures,  spontaneous 
and  by  art,  of  the  disease  ?  Frequently,  we  are  assured,  many 
of  the  arteries  are  involved  in  tlie  same  person ;  the  assurance 
is  directly  at  variance  with  statistical  returns  :  besides,  admittnig 
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the  fact,  the  analogy  fails  ;  cancers  multiply  through  the  blood  ; 
aneurism  could  only  do  so  through  local  changes  in  the  vessels. 
The  aspect  of  the  patient  and  the  general  decay  of  the  organism 
resemble  those  observed  in  cancer,  according  to  this  argu- 
ment :  the  statement  is  decidedly  inapplicable  to  the  majority 
of  cases  of  anem-ism,  and  only  true  of  those  attended  with  an 
extra  share  of  suffering.  Besides,  in  their  mode  of  distribu- 
tion to  the  two  sexes,  aneurism  and  cancer  are  well  nigh  the 
antipodes  of  each  other. 

1528.  Diagnosis, — Locally  considered,  the  diagnosis  of 
sacculated  aneurism  of  the  arch  turns  essentially  on  the 
co-existence  of  a  pulsating  prominence,  visible  and  palpable, 
limited  in  area,  and  corresponding  in  seat  to  that  portion  of  the 
vessel ;  the  signs  of  internal  pressure ;  certain  arterial  murmurs 
and  sounds ;  and  limited  percussion-dulness  in  the  course  of  the 
arch.  But  a  pulsating  prominence  may  also  be  produced  by  a 
small  solid  mass  lying  over  and  receiving  the  impulse  of  a 
sound  aorta, — the  pulsation  of  a  mass  of  the  sort  may  even  be 
quasi-expansUe  ;  or  it  may  be  due  to  an  abscess  in  the  medias- 
tinum ;  or  to  pulsating  empyema ;  or  to  a  tumour  pulsating 
interstitially.  Secondly,  the  signs  of  internal  pressure  may  be 
produced  by  solid  tumour.  Thirdly,  a  double  hoarse  murmur 
over  the  arch,  inaudible  or  only  faintly  audible  at  the  heart, — a 
diastolic  murmur  similarly  localised,  and  a  pumping  or  sucking 
character  of  the  aortic  sounds,  without  murmur,  are  the  most 
significant  auscultatory  signs.  Fourthly,  several  morbid  states 
of  the  mediastina,  bronchial  glands,  lungs,  pleura,  and  even  of 
the  chest-wall,  may  accidentally  render  the  percussion-sound  dull 
in  the  course  of  the  arch. 

But  the  true  difficulty  in  the  diagnosis  arises,  when  not  one 
I  of  these  physical  signs  exists  with  satisfactory  distinctness  ;  and 
when,  in  point  of  fact,  the  nature  of  the  disease  must  be  elicited 
'On  indirect  evidence,  and  per  viam  exclusionis.  The  absence  of 
: symptoms  and  signs,  indicative  of  ordinary  allections  of  the 
'heart  and  lungs,  in  an  individual  sull'ering   from  persistent 


764.      SACCULATED  ANEUEISJl  OF  THE  ARCH. 


anomalous  disturbances  within  the  chest,  even  though  he  does 
not,  or  rather  because  he  does  not,  exhibit  any  failure  of 
general  health,  affords  strong  motive  for  suspecting  aneurism. 
If  under  such  circumstances  copious  hsemoptysis  occur,  the 
diagnosis  of  aneurism,  though  undefended  by  a  single  positive 
physical  sign,  would  rarely  be  at  fault. 

Tuberculous  consolidation  of  one  apex,  especially  the  left, 
with  murmur  in  the  subclavian  or  pulmonary  artery,  is  distin- 
guished from  aneurism  by  the  non-extension  of  percussion- 
dulness  across  the  middle  line ;  by  its  extension,  on  the 
contrary,  to  the  acromial  angle ;  by  the  existence  of  some  tone 
in  the  percussion-sound,  and  some  resilience  in  the  wall  of  the 
chest ;  and  by  the  absence  of  pressure  signs,  eccentric  or 
concentric.  The  symptoms,  local  and  general,  are  also 
different. 

Fluid  in  the  pericardium  is  distinguished  by  the  pyramidal 
form  of  its  dulness,  which  aneurism  never  simulates  except 
under  the  very  rare  accidental  circumstances  already  referred  to 
[1198].  In  a  case  of  enlarged  heart,  there  is  but  one  centre  of 
motion — in  aneurism  two ;  itself  and  the  heart.  If  the  sac  be 
quiescent  and  non-expansile,  however,  the  site  of  the  percussion- 
dulness  and  the  existence  of  pressure-signs  must  be  appealed 
to  for  the  distinction  on  the  side  of  aneurism,  and  more  or  less 
of  its  special  signs  sought  for  on  the  side  of  enlarged  heart.  If 
general  dropsy  exist,  this  is  in  favour  of  heart-disease,  positively 
against  aneurism  as  the  sole  disease. 

Fuhathuj  empyema,  with  its  throbbing  prominence  near  the 
edge  of  tlie  upper  bone  of  the  sternum,  simulates  aneurism 
closely,  but  may  be  distinguished  by  the  rules  elsewhere  set 
doAvn  [729]. 

A  chronic  sub-periosleal  abscess  of  the  sternum,  forming  a 
small  prominence  in  the  line  of  tlie  transverse  portion  of  the 
arch,  fell  under  my  notice  some  time  ago,*  sufficiently  resembling 


"  M.ng.  Molilce,  U.  C.  H.,  Female*,  vol.  v.,  p.  36. 
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an  aneurismal  sac.  But  there  was  no  impulse  ;  gentle  percus- 
sion immediately  round  the  prominence  gave  clear  resonance  ; 
there  was  no  murmur,  and  concentric  pressure-signs  were 
totally  absent.  But  there  might  accidentally  have  been 
impulsive  action  of  the  vessel  beneath,  and  excess  of  mediastinal 
fat  might  have  rendered  the  percussion-sound  dull;  under 
such  circumstances  the  diagnosis  would  have  been  excessively 
I  difficult. 

Infiltrated  cancel'  of  the  lung  causes  retraction  of  the  side, 
I  produces  no  local  prominence,  deepens  the  intercostal  spaces, 
;and  frequently  renders  the  percussion-sound  tubular  in  the 
i  infra-clavicular  region ;  it  does  not  produce  pressure-signs,  and 
)  may  be  the  seat  of  the  signs  of  softening  and  excavation. 

Tumour  in  the  anterior  mediastinum  presents  the  greatest 
number  of  positive  points  of  similarity  to  aneurism.    Now,  if 
there  be  highly -marked  pulsation,  a  broad-based  prominence 
with  conical  elevation  in  the  centre,  the  murmurs  most  dis- 
.tinctive  of  aneurism,  and  a  sensation  of  the  flow  of  liquid 
beneath  the  integuments,  there  can  be  no  doubt  that,  whatever 
other  grounds  for  diagnosing  tumour  may  exist,  aneurism  is 
ireally  present.    But  every  one  of  these  things  may  in  cases  of 
;;aneurism  be  absent :  then,  observe  how  like  the  two  things  are 
— a  sac  filled  with  fibrine  and  a  solid  tumour.    In  truth,  one  is 
a  tumour  inside,  the  other  outside  the  arch :  and  obstruction 
from  without  may  have  the  same  efl'ect  as  from  witliin  on  its 
circulation.    Common  to  the  two  things  are  dulness  and  non- 
rresilience,  usually  extending  across  the  middle  line,  all  the  signs 
of  centripetal  and  all  the  signs  of  centrifugal  pressure.  Under 
i-such  circumstances,  the  question  becomes  one  of  pure  proba- 
bilities.   The  conditions  in  favour  of  aneurism  would  be  these : 
situation  in  the  course  of  the  arcli,  vibratile  thrill  above  or  below 
I  Ik;  clavicle,  gradually  increasing  nearness  of  pulsation  to  the 
-urface,*  dysphagia,  great  pain,  especially  of  the  dorsal  spine. 


*  lJut,  from  Btratification  of  fibrine,  the  pulsation  of  an  aneurism  may  gn 
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absence  of  ojdema  of  the  arm  and  chest.  The  circumstances  in 
favour  of  tumour,  and  agaiust  aneurism,  would  be  the  facts  of 
the  patient  being  a  female*  and  under  twenty-five  years  of  age; 
great  superficial  extent  of  percussion-dulness,  especially  if  there 
were  no  marked  attenuation  of  the  walls  of  the  chest ;  absence 
of  any  heaving  motion  in  the  affected  spot ;  want  of  accordance 
between  the  sites  of  maximum-dulness  and  of  pulsation ;  and 
currant-jelly  expectoration  common  with  tumour,  very  rare  with 
aneui'ism. 

It  is  a  curious  fact,  that  where  a  quiescent  aneurismal  sac  and 
a  tumour  co-exist,  the  usually  essential  sign  of  anem-ism,  namely 
pulsation,  apparently  expansile,  may  be  furnished  by  the  tumour; 
and  the  usually  essential  sign  of  tumour,  dead,  pulseless  dulness 
under  percussion,  may  be  caused  by  the  aneurism.  This  state- 
ment is  well  illustrated  by  the  case  of  Brader  (loc.  cit.) 

The  means  of  distinguishing  coarctation  of  the  arch  have 
already  been  examined  [1485-6]. 

Aneurism  of  the  innominate  artery  is  distingtiished  by  the 
higher  position  of  its  pulsating  prominence  behind  or  above  the 
inner  part  of  the  clavicle  ;  prominence  appears  relatively  early ; 
dysphagia,  tracheal  pressure-symptoms  and  dyspnoea  are  com- 
paratively rare ;  the  clavicle  is  often  pushed  from  its  place ; 
paralytic  symptoms  in  the  right  arm  are  greatly  more  frequent; 
the  respiration-sounds  are  seldom  enfeebled, — if  they  are  so, 
the  right  lung  sufl'ers.  In  an  elaborate  essay  by  Dr.  Hollaudf 
I  find  it  stated,  that  the  arteries  in  the  right  side  of  the  neck 
and  head  and  in  the  right  arm  generally  pulsate  less  strongly 
than  on  the  other  side, — whereas  the  reverse  is  the  general  fact 
in  cases  of  aneuiisra  of  the  transverse  portion  of  the  arch. J  The 

deeper,  and,  on  tlic  other  hand,  that  of  a  tumour  may  become  more  super-  , 
ficial. 

*  But  this  is  of  little  value,  for  the  excess  of  aneurism  of  the  arch  in  males 
is  by  no  means  so  great  as  that  of  aneurism  of  nil  arteries  indiscriminately, 
t  Dublin  Journal,  1852. 
X  This  rule  is,  however,  open  to  numerous  exceptions ;  in  my  own  cases  of 
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-  I me  writer  notes  that  pressure  on  the  right  subclavian  and 
carotid  diminishes  or  stops  the  pulsations  of  an  innominate  sac, 
— ^wbile,  brought  to  bear  on  either  the  right  or  left  arteries,  it 
\ercises  no  influence  on  aortic  aneurismal  action. 

1529.  Group  b. — Fusiform  dilating  aneurisms.  The  pecu- 
arities  of  these  aneurisms  are,  as  compared  with  the  sacculated, 
I  iifuseness  of  pulsation  above  and  below  the  clavicle,  visible  and 
alpable,  comparatively  much  less  below  than  above,  though  even 
here,  if  ansemia  exist,  it  may  be  very  considerable  ;  more  thrill 
ibove,  less  below,  those  bones ;  rough,  prolonged,  rasping, 
vliizzing  or  whirring  murmur,  systolic  only,  audible  along  the 
irch,  and' louder  there  than  at  the  aortic  valves,  if  they  also  be 
he  seat  of  murmur.  Centripetal  and  centrifugal  pressure-signs 
ire  almost  or  completely  wanting. 

1530.  Aneemia  and  nervous  excitement  may  simulate  such 
lilatation  ;  the  results  of  percussion  will  distinguish  the  cases. 

1531.  Examples  of  globular  dilatation  of  the  arch  are  so  rare, 
hat  a  note  of  the  principal  phenomena,  observed  in  the  only 
ase  I  have  seen,  will  not  be  misplaced : — 

Mr.   ,  £ct.  50,  January  13,  1852;  intense  pain,  upper  sternal  and  left 

I fi-a-clavicular  region,  radiating  to  axilla  and  elsewhere  variously  ;  no  murmur 
cr  heart,  nor  aorta  in  front;  distinct  systolic  short  superficial  weak  murmur 
I  course  of  thoracic  aorta,  just  at  the  level  of  the  inferior  angle  of  the 
upula  ;  no  prominence  or  Impulse  visible  in  infra-clavicular  region  ;  no  thrill 
I  uove  or  below  tlie  clavicles;  percussion  dull  in  left  inter-scapular  region, 
id  slightly  80  even  in  the  right,  also  about  first  and  second  left  costal  cartilages 
i  I  front,  but  patient  so  sensitive  that  careful  percussion  impossible.  Respiration 
left  intcr-seapular  region,  and  below  this,  peculiarly  jerking,*  of  very  sharp 
owing  quality.    March  31  ;  impulse  now  visible,  as  also  very  slight  general 
-■  omincnce  about  the  top  of  the  sternum,  and  tlio  two  upper  left  costal  carti- 
ges ;  no  thrill ;  no  murmur  in  heart  or  aneurism  anteriorly  ;  double  sound 
er  prominence,  both  divisions  louder  than  at  the  heart.    April  26  ;  promi- 


cending  and  transverse  aortic  aneurism  combined,  the  weakly  acting  radial 
IS  more  freq\iently  the  right. 

*  Tlio  sac,  being  exceedingly  loose,  probably  caused  the  jerking  rhythm  of 
e  respiration  by  pulsating  against  the  main  bronchus. 
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nence  more  obvious,  and  area  of  dulness  increased  ;  absence  of  thrill  or  murmur 
as  previously. 

This  patient  destroyed  himself  a  few  days  after  the  last  inter- 
view, all  the  measures  employed  failing  to  relieve  his  pain.  The 
aneurismal  dilatation  was  of  large  size  (U.  C.  Mus.,  No.  40.36). 

1532.  Group  c. — Mixed  aneurism.  The  sudden  extension  of 
dulness  in  the  situation  of  a  simple  sac,  coupled  with  similar 
increase  of  pressure-signs,  especially  if  these  conditions  follow 
effort  of  any  kind,  makes  it  probable  that  the  iimer  and  middle 
coats  have  given  way,  and  the  outer  undergone  additional 
pouching.  But  in  the  signs  of  a  mixed  aneurism,  when  actually 
developed,  there  is  nothing  special.  The  prognosis  is  rendered 
worse  by  the  yielduig  of  the  inner  coats. 

II. — ANEURISM  OF  TUB  DESCENDIKG  AORTA. 

1533.  The  signs  of  an  aneurism  seated  between  the  termina- 
tion of  the  arch  of  the  aorta  and  the  diaphragm  will,  of  course, 
vary  somewhat  with  the  precise  portion  of  the  vessel  affected. 
If  the  sac  be  not  of  large  dimensions,  little  is  to  be  learned  by 
inspection  ;  however,  in  certain  positions,  in  consequence  of  its 
lying  behind  the  heart  and  pushing  this  organ  directly  forwards 
against  the  ribs  or  sidewards,  the  maximum  cardiac  impulse 
may  be  transferred  from  the  apex  to  the  base,  and  so-called 
diastolic  impulse  also  produced.  Posteriorly  the  hand  may 
detect  slight  arching  to  the  left  of  the  spine;  if  the  arched 
surface  be  the  seat  of  the  least  impulsive  action,  the  sign  becomes 
one  of  importance.  Dulness  under  percussion,  limited  to  the 
same  situation,  and  inexplicable  by  the  condition  of  the  lung, 
heart  or  pleura,  would,  of  course,  strengthen  the  inference 
drawn  from  the  previous  sources.  An  aneurism  in  this  situation 
may  supply  tlie  varieties  of  murmur  and  sound  already  enume- 
rated ;  murmurs  must  be  stronger  over  the  sac  than  over  the 
heart,  to  have  any  diagnostic  value.  Feebleness  or  deficiency 
of  respiration  close  to  the  spine,  or  over  the  side  generally  from 
pressure  upon  tiie  main  bronchus,  will  corroborate  the  other  signs. 
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1534.  Yertebral  gnawing  and  intercostal  neuralgic  pains, 
coupled  with  sensation  of  internal  throbbing  action,  sometimes 
with  difficulty  distinguished  from  that  of  the  heart,  are  observed 
in  these  cases.  The  laryngeal  system,  generally  saved  by  its 
distance,  sometimes  snifers  through  extension  of  irritation  from 
a  main  bronchus ;  the  trachea,  iudeed,  has,  in  rare  instances, 
undergone  direct  pressure  from  very  large-sized  sacs.  Perfo- 
ration of  the  main  bronchus,  dysphagia  from  mechanical 
obstruction  of  the  a3Sophagus,  or,  where  the  disease  occupies 
the  immediate  vicinity  of  the  cardia,  various  gastric  symptoms 
simulating  obstruction  of  that  orifice  of  the  stomach,  have  been 
noticed. 

1535.  Death  occui-s  more  fi-equently,  perhaps,  from  rupture 
into  the  oesophagus  than  from  any  other  single  cause  ;  curiously 
enough,  rupture  into  the  right,  occurs  almost,  if  not  quite,  as 
frequently  as  into  the  left,  pleura.  The  patient  dies,  worn  out 
by  the  effects  of  bronchial  and  tracheal  pressure  in  some  cases. 
Aneurism  of  this  division  of  the  aorta  is  singularly  rare  in 
females. 

1530.  The  affection  with  which  an  aneurism,  thus  seated,  may 
most  readily  be  confounded,  is  hypertrophy  of  the  heart ;  the 
strong  systolic  impulse,  and  the  diastolic  impulse  combine  to 
deceive.  But  careful  employment  of  all  the  methods  of  physical 
diagnosis  will  prevent  error  in  well-marked  cases  ;  while  it  must 
be  confessed  that  very  small  sacs  behind  the  heart,  unless  some 
accidental  circumstances  throw  light  on  their  existence,  are 
exceedingly  difficult  of  positive  detection. 

1537.  hurulion  and  prognosis.— Ti\&xQ  is  an  unfortunate 
deficiency  of  materials  on  any  large  scale  for  determining  the 
■  -mean  clinical  duration  of  the  disease.  That,  once  developed, 
it  will  eventually  destroy  life  is  an  inference  practically  unshaken 
by  the  few  recorded  examples  of  alleged  cure.  But  it  is 
astonishing  how. long  life  may  be  prolonged,  even  with  tolerable 
comfort  to  the  individual,  by  such  simple  management,  hygienic 
and  medicinal,  as  common  sense  dictates.    I  shall  not  easily 
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forget  the  case  of  a  man  first  seen  in  November  1846,  with  a 
large  aneurismal  prominence,  pulsating  so  liquidly,  if  I  may  use 
the  word,  and  so  directly  under  the  skin,  that  it  became  necessarj- 
to  apply  a  mechanical  protection  against  the  danger  of  rupture 
from  a  blow  or  even  from  sharp  friction, — a  man  worn  with 
suifej-ing, — unable  to  sit,  lie  or  stand,  from  pain  and  general 
uneasiness, — and  wasted  considerably  in  flesh  and  strength : 
and  yet  the  deatli  of  this  patient  did  not  take  place  till  July 
1849, — he  having,  meanwhile,  though  actively  phthisical  also, 
lost  the  major  part  of  his  more  serious  sufferings,  and,  in  a  certain 
subdued  fashion,  actually  enjoyed  existence.* 

It  is  positive  that  the  mean  dui'ation  is  greater,  when  the  sac 
grows  centrifugally  than  centripetally. 

1538.  Treatment. — In  proceeding  to  the  treatment  of  an 
aneurism  of  the  thoracic  aorta,  the  first  point  is  to  detennine,  if 
possible,  whether  we  have  a  fusiform  or  globular  dilatiug 
aneurism,  or  one  of  the  sacculated  varieties,  to  deal  with.  For, 
whilst  coagulation  of  the  blood  within  the  aneurism  is  scarcely 
obtainable  in  the  former  cases,  and  if  obtained  will  not  effect 
their  cure ;  in  the  latter,  there  is  a  natural  tendency  to  such 
coagulation,  and  coagulation  does  actually  promote  anatomical 
cure.  Hence  it  appears  that  the  clinical  distinction  of  these 
kinds  of  aneurism  is  not  a  piece  of  mere  scholastic  refine- 
ment, as  it  has  been  slightingly  called,  but  a  matter  of  practical 
importance. 

There  is  another  point  worthy  of  serious  consideration.  ith 
what  hope  of  achieving  a  cure  do  we  undertake  the  treatment  of 
the  case  ?  If,  as  experience  amply  shows,  existing  methods 
have  seldom,  if  ever,  accomplished  removal  of  the  disease, 
clinically  understood,  the  slightest  risk  should  obviously  be 
avoided  of  doing  mischief  to  tlie  constitution  by  the  energetic 
employment  of  any  cue  of  those  methods. 

15-39.  {a)  In  cases  of  fusiform  and  globular  dilatation,  the 


•  Harrie,  U.  C.  H.,  Males.,  vols.  ii.  and  viii. 
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indications  are  tlie  prevention  of  enlargement  and  rupture  of  the 
aneurism,    Tliese  ends  may  be  best  secured  by  occasional  leech- 
ing over  the  affected  part,  especially  if  there  be  local  tenderness, 
— much  better  than  by  small  bleedings  from  the  arm.   Tull  and 
repeated  venesection,  on  the  plan  of  Valsalva,  is  in  this  species 
of  anem-ism  even  less  permissible  than  in  the  sacculated  varieties  : 
but  a  single  abstraction  of  some  eight  or  ten  ounces  of  blood  at 
the  commencement  of  treatment,  more  especially  in  plethoric 
persons,  sometimes  gives  considerable  relief  to  distressing  symp- 
:  toms  within  the  thorax, — even  this  should,  be  cautiously  done 
1  however;  if  the  system  at  large  has  at  all  suffered  from  the 
I  disease.    Purgatives,  to  such  amount  as  to  maintain  a  tolerably 
t  constant  free  action  from  the  bowels,  both  from  their  sedative 
( effect  on  the  circulation,  and  from  theii*  preventing  the  necessity 
Ifor  effort  in  defecation,  are  essential.    Diuretics  do  service  by 
j preventing  the  water  in  the  blood  from  rising  above  par. 
IDirect  sedatives  of  cardio-vascular  action,  digitalis,  aconite, 
Ihydrocyauic  acid,  and   belladonna,  internally  and  externally, 
'lessen  the  violent  pulsatile  action  of  the   diseased  vessel, 
and  may  be  given  in  various  combinations,  aud  more  or  less 
steadUy. 

The  diet  should  be  so  arranged  as  to  support,  without  exciting 
or  over-nourishing :  but  atiEemia  is  even  more  baneful  thait 
plethora,  and  the  starvation  system  must  be  studiously  avoided. 
The  patient  should  abstain  from  aU  excitement,  mental  and 
motional,  pass  the  greater  part  of  his  time  in  perfect  rest, 
aid  take  but  moderate  daily  exercise  on  foot :  carriage  exer- 
ise  on  smooth  ground  may  be  permitted  to  any  amount 
lesired. 

1540.  (i)  In  the  instance  of  a  sacculated  aneurism,  the  object 
)eing  to  promote  coagulation,  occasional  venesection,  with  the 
iew  of  lessening  the  force  of  the  current,  is  commonly  recom- 
nended.  But  there  is  a  double  danger  to  avoid  here:  if  too 
nuch  blood  be  drawn,  the  action  of  the  circulating  system  will  be 
•xcited,  instead  of  trancpiillised  ;  and  if  the  quality  of  the  blood 
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be  seriously  irapoverislied,  tlie  softness  of  the  coagulum  will 
probably  render  it  comparatively  useless  as  a  support  to  the 
distended  walls  of  the  vessel.  Theory,  iu  truth,  does  not,  at  the 
present  day,  support  the  ideas  of  Valsalva  concerning  abundant 
depletion ;  and  since  the  diagnosis  of  aneurism  has  become 
somewhat  positive,  cui'es  obtained  by  his  system  haye  ceased  to 
be  lieard  of.  True,  the  recommendations  of  Valsalva  are 
rarely,  if  ever,  executed  to  the  letter :  the  courage  of  patient 
and  physician  generally  fails — in  time,  probablj',  to  prevent 
irremediable  mischief.  Moderate  leeching  over  the  sac  from 
time  to  time  is  always  useful.  Digitalis  and  other  cardiac 
sedatives  promote  coagulation  by  enfeebling  and  slackening  the 
current ;  and  if  there  be  no  contra-indication  in  the  state 
of  the  heart,  a  fair  trial  of  them  should  never  be  omitted. 
Some  practitioners  have  much  confidence  in  the  acetate  of  lead. 
Purgatives  and  diuretics  are  useful  on  the  principles,  a  moment 
since  referred  to ;  the  latter  especially  because,  while  they 
diminish  the  water,  they  exercise  no  influence  on  the  fibrine,  of 
the  blood. 

Cold  poultices  of  linseed  meal  and  vinegar,  or  of  conium  and 
digitalis,  relieve  local  suffering,  and  probably  promote  coagu- 
lation. Ice  to  the  surface  is  grateful  to  some  patients,  unbear- 
able by  others :  it  can  rarely  be  kept  applied  for  a  sufficient 
length  of  time  to  modify  the  circulation  beneath.  Cold  poultices 
of  oak  bark  have  appeared  to  me  usefid.  If  there  be  excessive 
pain  over  the  sac,  the  application  of  the  freezing  mixture,  as 
recommended  for  anajsthetic  purposes  generally  by  Pr.  James 
Arnott,  would,  for  a  double  reason,  deserve  n  cautious  trial. 
The  local  application  of  chloroform  I  have  also  found  useful. 
Counter-irritation  in  the  neighbourhood  of,  but  not  over,  the 
sac  sometimes  relieves  greatly.  I  have  known  interscapular 
pain  completely  disappear  under  the  use  of  caustic  iodine. 

Tannic  and  gallic  acids,  combined  with  digitalis,  aconite,  or 
belladonna,  have  appeared  to  me  to  exercise  a  very  beneficinl 
effect  in  promoting  coagulation  :  gallic  acid  may  be  given  in 
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(loses  of  three,  five,  and  eight  grains  twice  or  thrice  daily, 
with  occasional  intermissions,  for  a  length  of  time, — its  con- 
stipating effects  being  obviated  by  occasional  doses  of  castor 
oil. 

The  theoretical  necessity  for  fibrine  of  good  quality  being 
clear  in  these  cases,  such  diet  is  advisable  as  seems  to  promote 
its  formation.  However,  tlie  dangers  of  plethora,  especially  as 
much  exercise  cannot  be  permitted,*  must  be  held  constantly  in 
view,  and  over-nourishment  avoided.  Fluid  in  any  quantity  is 
injurious,  and  stimidants  seriously  baneful. 

Galvano-puncture,  as  originally  suggested  by  Pravaz  for 
external  aneurisms,  has  occasionally  been  thoroughly  successful, 
even  with  vessels  of  considerable  calibre, — as  the  external 
iliacf :  but  occasionally  the  results  have  been  disastrous, — and 
the  application  of  the  plan  to  the  aorta  would  be  so  imminently 
hazardous  in  various  ways  as  to  be  unjustifiable.  The  same 
may  be  said  of  the  injection  of  a  few  drops  of  the  perchloride  of 
iron ;  but  the  free  administration  of  the  salt  internally,  as 
prepared  by  Burin  for  M.  Pravaz,  seems  worthy  trial. 

1541.  If  the  aneurismal  sac  be  very  superficial  and  its  wall 
ill-protected  by  fibrine  near  the  parietes  of  the  chest,  it  may  be 
necessary  to  apply  a  shield,  fitted  to  the  part,  to  protect  it  from 
the  chances  of  external  violence. 

The  laryngeal  symptoms  of  aortic  aneurism  have  frequently 
been  mistaken  for  evidences  of  disease  in  the  windpipe  itself, 

•  No  argument  in  favour  of  exercise  appears  to  ino  to  How  from  those 
exceptional  cases,  in  which  violent  pliysical  exertion  is  borne,  at  the  moment, 
with  impunity.  Thus  it  is  well  known  tliat  the  cclebralcd  anil  lamented 
surgeon,  lately  carried  of!'  from  among  us  by  aneurism  of  the  transverse  portion 
of  the  arch,  some  time  after  he  had  lost  quarts  of  blood  from  the  sac,  and  while 
already  seriously  distressed  by  trachtcal  pressure-symptoms,  performed  feats  of 
personal  prowess,  pedestrian  and  other,  not  only  without  immediate  ill-results, 
but,  as  he  himself  mainUiined,  with  relief  to  his  sufferings.  The  ultimate  an<l 
real  effect  of  such  strain  upon  the  circulation  must  liave  been  to  hasten  tlic 
enlargement  of  the  sac. 

t  Eyre,  in  Lancet,  July,  1853. 
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and  tracheotomy  vainly  performed  for  their  relief.  Dr.  Gairdner, 
however,  endeavours  to  show  that  the  operation  presents  a  fair 
claim  to  be  admitted  into  the  legitimate  treatment  of  aortic 
aneurism, — "not  unwillingly  and  as  a  last  resource,  but  as 
early  as  it  could  be  ascertained  that  laryngeal  symptoms  were 
the  source  of  the  more  immediate  danger."  I  have  had  no  per- 
sonal experience  of  the  operation  in  cases  of  aortic  aneurism ; 
but  can  conceive  it  might  become  justifiable  as  a  means  of  pro- 
hahly  prolonging  life  for  a  few  hours,  where  such  prolongation 
might  be  a  matter  of  importance.* 

Arguing  fi'om  the  "extraordinary  relief"  to  symptoms  often 
afforded,  when  an  enlarging  sac,  compressed  by  the  clavicle,  at 
length  succeeds  in  partially  dislocating  the  bone  forwards,  Dr. 
Stokes  suggests  that,  where  such  displacement  of  the  bone  failed 
to  take  place  spontaneously,  division  of  the  sterno-clavicular 
ligaments  might  be  efi^ected  with  the  knife. 

1543.  In  not  a  few  cases  of  aortic  aneurism  the  treatment 
becomes  less  that  of  the  disease  itself,  than  of  some  associated 
state,  as  hypertrophy,  or  flabby  weakness  of  the  heart,  or  anaemia, 
— or  of  some  sequential  affection,  such  as  obstinate  bronchitis. 
Tartarized  antimony,  nitre,  and  digitalis  in  combination,  are  the 
best  remedies  for  the  latter  malady. 

ANEURISM  OP  THE  ABDOMINAL  AORTA. 

1543.  Physical  signs. — Inspection  may,  or  may  not,  disclose 
some  abnormal  appearance.  If  the  sac  be  small,  and  especially 
if  it  spring  from  the  posterior  aspect  of  the  vessel,  or  if  the 
aneurism  be  of  the  fusiform  species  and  not  bulky  in  any  part  of 
its  extent,  the  eye  may  fail  to  detect  any  pecidiarity  in  the  form 
of  the  abdomen.    If  the  sac  have  acquired  any  size,  pidsating 

*  A  case  recorded  by  Mr.  Judd  seems  to  show  that  life  may  by  possibility 
be  prolonged  for  several  d.iys,  nearly  a  forlniglit,  by  tracheotomy, — though  the 
trachea  sufTers  very  serious  pressure  from  a  large  sac  :  but  obviously,  we 
have  no  right  to  expect  the  repetition  of  so  exceptional  an  occurrence  (Liincet, 
1844). 
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prominence,  of  variable  extent,  is  seen  anteriorly,  in  the  course 
mainly  of  the  aorta,  from  the  epigastrium  downwards,*  or 
bearing  especially  to  the  left  side  of  the  abdomen,  in  rare 
instances  to  the  right.  The  surface  is  smooth  to  the  eye  ;  the 
respiration-movements  laterally,  or  bilaterally,  impeded. 

The  hand,  placed  on  the  anterior  prominence,  receives  a  single 
systolic  impulse,  sometimes  of  enormous  force  and  quite  out  of 
proportion  with  the  volume  of  the  moving  mass,  while  poste- 
riorly, in  the  lumbar  region,  no  trace  of  impulse  may  be 
perceptible.  Generally  speaking,  if  the  abdominal  walls  be  thin, 
the  hands  may  be  passed  on  either  side  of  the  sac,  and  an  esti- 
mate formed  of  its  bulk  :  the  impulse  is  felt  to  be  laterally,  as 
well  as  anteriorly,  expansile.  The  chief  pulsation  may  be  to  the 
right  of.  the  spine,  the  sac  sometimes  mainly  growing  in  that 
direction.  The  mass,  fusiform,  rounded,  smooth  or  lobulated, 
is  immovable,!  and  commonly  compressible  more  or  less : 
caution  is,  however,  requisite  in  ascertaining  these  particulars. 
In  comparatively  rare  instances  a  second  impulsive,  or  at  least 
strongly  jogging,  action,  diastolic  in  time,  may  be  felt :  or,  on 
the  other  hand,  pulsation  may  be  absent  when  the  sac  is  quite 
large  enough  to  alter  the  form  of  the  abdomen  slightly ;  while, 
per  contra,  a  very  small  sac  sometimes  furnishes  powerful 
impulse.  Thrill,  systolic  in  the  majority  of  cases,  of  diastolic 
time  in  rare  instances,  may  be  felt. 

The  left  semi-circumference  of  the  abdomen  may,  or  may  not, 
be  increased. 

The  size  of  the  sac  can  only,  if  at  all,  be  accurately  estimated 
by  percussion;   and  the  tenderness  of  the  surface  and  the 

*  Hallington,  U.  C.  H.,  Males,  vol.  viii.,  p.  61.  Tlio  visible  prominence 
here  extended  from  one  inch  to  the  right  of  the  umbilicus,  to  llie  anterior 
spine  of  the  left  ileum  :  dilatation  of  the  aorta  commencing  an  inch  below  the 
origin  of  the  renal  arteries  ;  sacculation  implicating  the  lower  part  of  the 
aorta  and  the  common  iliac. 

+  In  rare  instances  the  mass  is  moveable,  and  in  such  cases,  Dr.  Stokes 
points  out,  pulsation  and  even  murmur  may  bo  made  to  appear  and  disappear. 
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neighbouring  parts  generally  often  interferes  witli  the  process. 
Percussion  of  any  force  is  dangerous  and  unjustifiable, — 
especially  as  intestinal  note  generally  interferes  with  precise 
limitation.  Besides,  a  considerable  time  before  death,  the 
apparent  size  of  the  sac  may  be  greatly  increased  by  successive 
and  repeated  extravasations  of  blood  behind  the  peritona;um.* 

I  have  heard  in  connection  with  aneurism  thus  seated :  1.  A 
single  systolic  murmur,  without  sound  of  any  other  kind ;  2.  A 
dull  muffled  systolic  sound,  convertible  into  a  murmur  by  a 
little  pressure;  3.  A  sharp,  abrupt,  short  systolic  murmur  at  the 
left  lumbar  spine,  much  more  marked  than  in  front ;  4.  A  sys- 
tolic murmur  below  the  sac,  none  immediately  over  it ;  5.  Occa- 
sionally a  dull  second  sound.  I  have  never  heard  a  murmur 
diastolic  in  time.  In  some  instances  systolic  murmur  is  audible 
in  the  reclining,  when  inaudible  in  the  erect,  posture :  Dr. 
Corrigan  supposes  this  explicable  by  the  removal  of  hydrostatic 
pressure  in  the  former  position,  and  the  consequent  greater 
freedom  of  the  cm-rent  in  and  out  of  the  sac;  but  systolic 
murmur  may  be  totally  absent  in  every  possible  posture.  The 
characters  of  murmur  vary  as  in  the  arch  of  the  vessel :  its 
amount  sometimes  changes  inversely  as  the  growth  of  the 
aneurism.  It  may  be  so  loud  as  to  be  audible  at  a  little  distance 
from  the  surface. f 

1544.  It  is  all-important  for  the  observer  of  an  obscure 
abdominal  disease  to  remember  that  even  large-sized  aneurism  of 
the  ventral  aorta  may  exist  in  the  total  absence  of  all  positive 
physical  signs, — neither  impulse,  murmur,  nor  percussion- 
dulness  being  discoverable  :  the  subjective  symptoms  are  then 
very  likely  to  deceive. 

1545.  Symptom. — The  patient  may  or  may  not  be  conscious 

*  The  cxtravnsatcd  blood  may  make  its  way  to  the  front  of  the 
abdomen,  and  extend  uiiwards  to  tlic  pleura.  Hallingtoii,  U.  C.  H.,  loc.  cit. 
The  exlravasatcd  coagiila  may  pulsate  distinctly  under  tbc  inHucnce  of  the  s-if, 
and  with  expansile  character. 

t  Cnsc  by  Dr.  Reynolds,  «  Med.  Times,"  Sept.  1852,  p.  284. 
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of  pulsation,  and  this  whether  there  be  or  be  not,  objective 
evidence  of  pulsation.  Subjective  pulsation,  absent  for  two  years, 
in  a  case  observed  by  myself,  then  suddenly  came  on  after  effort 
in  running,  and  continued  until  death.    Pain  following  the 
course  of  nerves  implicated  by  pressure — passing  along  the  edge 
of  the  ileum  down  the  thigh  to    the  testicles  and  pudenda 
generally, — and  in  character  raw,  sore,  pricking,  cord-like,  plung- 
ing, hot  and  burning  at  one  time,  cold  at  another,  accompanied 
•with  spasmodic  difficulty  in  passing  urine,  and  with  tonic 
■  contraction  of  the  flexor  muscles  and  inability  to  straighten  the 
.  limb,  the  whole  attended  also  with  peculiar  gnawing  vertebral 
ipain,  existed  in  the  case  already  more  than  once  referred  to. 
IBut  obviously  the  neuralgic  sufferings  must  vary  with  the  exact 
■site  of  the  sac;  sometimes  they  are  relieved  by  special  changes 
I  of  posture.  Theoretically,  anasarca  of  the  lower  limbs,  or  of  one 
(of  them,  must  occur,  according  as  the  inferior  cava  or  either 
iiliac  vein  is  pressed  on  ;  but  in  practice  either  effect  is  most  rare, 
— and  fulness  of  the  subcutaneous  abdominal  veins  from  obslruc- 
ition  of  the  cava  may  exist  without  any  pedal  oedema  even. 
Wasting  of  the  testicle  I  have  seen  from  obliteration  of  the 
spermatic  artery.    Pressure  on  the  descending  or  transverse 
I  nolon  may  obstruct  the  bowels,  and  cause  flatulence,  constipation 
and  great  labour  in  defecation.    In  the  case  of  Hallington  (loc. 
3it.  p.  64)  the  sac  was  adherent  to  the  descending  colon  by 
'  Dseudo-ccUular  bands,  and  the  calibre  of  the  bowel  in  one  spot 

I  miich  reduced  by  contraction  of  these  bands.  Ascites  of  any 
i  :linically  important  amount  is  excessively  rare,  if  indeed  it  ever 
i  jccur  through  the  influence  of  aneurism  alone.  The  rarity  of 
j  Iropsy  of  any  kind  is  in  regard  of  diagnosis  seriously  significant. 

II  The  respiration,  if  the  sac  be  of  moderate  size  and  low  down, 
I  s  of  natural  frequency  and  character  ;  when  high  or  of  notable 
I  )ulk  it  interferes  with  phrenic  action,  throws  the  onus  on  the 
;  ipper  ribs,  and  accelerates  the  act  somewhat. 

The  pulse,  even  while  the  patient  is  visibly  perishing  from 
laiu,  insomnia  and  exhaustion,  need  not  be  accelerated, — ranging 
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from  78  to  88:  the  pulse-respiration  ratio  maybe  a  normal 
one  of  4'35  :  1.  The  heart  may  be  raised  up^vards  or  pushed 
sidewards. 

The  urine  may  be  rendered  albuminous  by  renal  congestion 
induced  by  pressure  on  the  emulgent  vein  ;  otherwise  it  is 
perfectly  natural,  as  far  as  the  aneurism  is  directly  concerned ; 
but  when  the  constitution  begins  to  sympathise,  I  have  observed 
continuous  oxaluria. 

1546.  Duration,  and  mode  of  death. — In  some  instances 
these  sacs  have  acquired  enormous  bulk  :  one  preserved  in  the 
Port  Pitt  Museum  is  said  to  have  contained  ten  pounds 
weight  of  coagula.  Hence  the  inference  that  the  gradual 
growth  of  the  disease  is  not  incompatible  with  existence.  But 
we  have  little  information  as  to  the  mean  duration  of  life  after 
the  outbreak  of  symptoms  :  I  have  known  twenty-four,  thirty, 
and  thirty-eight  months  intervene  between  the  earliest  indications 
and  the  fatal  termination. 

Death  occurs  by  rupture  of  the  sac  behind  or  into  the 
peritonaeum,  into  the  pleura,  lung,  colon,  renal  pelvis,  or 
mediastinum ;  or  without  rupture  by  jaundice,  gangrene, 
exhaustion,  &c. 

1547.  Diagnosis. — The  diagnosis  may  be  conveniently  con- 
sidered under  the  three  heads  of  cases  :  (a)  where  there  are 
abdominal  physical  signs;  (5)  where  there  are  no  physical 
signs,  but  serious  ventral  symptoms,  mainly  neurotic,  with  or 
without  much  constitutional  sympathy  ;  (c)  where  there  are  no 
signs,  or  very  trifling  ones,  and  no  symptoms  of  the  least 
apparent  consequence. 

{a)  The  difficulties  sometimes  arising  in  the  distinction  of 
mere  aortic  pulsation  from  aneurism  have  already  been  consi- 
dered. [1472].  Curiously  enough,  the  only  case  in  which  I 
have  heard  abdominal  aortic  murmur,  diastolic  in  time,  was 
one  of  diminished,  instead  of  increased,  calibre  of  the  vessel. 
FcEcal  accnmulation  is  distinguished  generally  by  the  oval 
outline  of  the  fulness;  by  its  doughy  inelastic  feel;  by  the 
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existence  of  several  spots  of  dull  and  clear  resonance  under 
percussion  close  to  each  other,  and  within  the  area  of  the 
swelling,  from  the  intermixture  of  gas  with  solidified  faeces ; 
sometimes  from  the  position  of  the  mass  ;  and,  generally,  from 
the  history  of  the  case.  The  pains  of  aneurism  may  be 
imperfectly  imitated  by  those  of  peritoneal  distension  from  the 
enlargement  of  the  bowel ;  but  it  is  rare  indeed  that  a  mass  of 
faeces  receives  such  arterial  impulse  from  behind  as  to  simulate 
that  of  aneurism. — In  the  obscurity  of  their  early  symptoms,  in 
the  eventual  pain,  and  in  the  gradual  exhaustion  they  produce, 
there  is  considerable  similarity  between  lumbar  and  psoas 
abscesses  and  aneurism ;  but  the  swelling  of  these  abscesses 
passes  in  an  elongated  form  from  above  downwards,  and  does 
not  exhibit  an  irregularly  globular  shape,  as  aneurism  sometimes 
does ;  they  give  neither  impulse  nor  murmur.  Tenderness 
exists  in  the  lumbar  spine,  and  there  may  be  loss  of  motor 
power  in  the  lower  extremities ;  but  the  actual  pain  is 
materially  less,  as  a  rule,  than  in  the  aortic  disease.  Tubercles 
should  be  sought  for  in  the  lungs :  their  presence  would  be 
directly  in  favour  of  lumbar  abscess,  of  tubercular  origin, — 
against  aneurism. — Hydronephrosis  and  pyelUic  distension  are 
accompanied  with  renal  symptoms,  changes  in  tlie  urine,  tumour 
with  the  characters  of  renal  enlargement, — a  tumour  of  tuberous 
nodular  outline,  non-impulsive,  mui-murless,  and  extending 
further  into  the  flank  and  into  the  back  than  aneurism.  The 
nrine  may  be  albuminous  in  all  three  aflections. — Tumonrs  of 
various  kinds  in  the  abdomen  may  pulsate  in  expansile  manner, 
and  be  the  seat  of  murmur;  the  murmur  is  high-pitched, 
whifRng  invariably  as  far  as  I  have  lieard ;  but  a  careful  consi- 
deration of  the  whole  case  is  the  best  safeguard  against  error. 
In  a  case  of  cancerous  lumbar  glands,  seen  some  time  since,  not 
only  were  there  expansile  impulse  and  murmur,  but  such 
neuralgic  pain  as  commonly  accompanies  aneurism  ;  still  the 
knowledge  that  a  cancerous  sarcocele  had  previously  been 
removed  prevented  mistake.— An  enlarged  lumbar  vertebra, 
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pressing  forward  the  aorta,  will  cause  extra  pulsation  ;  but  there 
is  no  lateral  expansion  of  the  vessel ;  and  the  murmur  is  whiffing 
or  rasping,  and  not  heard  laterally.* 

But  even  if  there  be  positive  surety  of  the  existence  of 
abdominal  aneurism,  we  are  not  at  once  entitled  to  pronounce 
it  aortic  ;  it  may  be  situated  in  the  cajliac  axis,  the  hepatic,  the 
superior  mesenteric,  or  the  renal  arteries.  But  the  signs  of 
these  aneurisms  have  as  yet  been  imperfectly  investigated,f  and 
I  know  nothing  of  any  one  of  them  by  experience. 

(5)  Wherever  obstinate  abdominal  neuralgic  pains  exist, 
especially  in  a  male,  and  where  the  ordinary  signs  of  visceral 
disease  cannot  be  established,  aneurism  should  be  held  in  view 
as  most  probably  present,  even  though  there  be  no  single 
physical  sign  to  warrant  such  an  opinion.  Let  the  examination 
never  be  considered  complete,  however,  without  careful  auscul- 
tation in  the  left  vertebral  groove.  It  will  be  necessary,  too, 
to  exclude,  with  as  much  certainty  as  possible,  the  presence  of  * 
cancerous  lumbar  glands.  An  aneurismal  patient  of  this  class 
may  be  seen  at  a  time  when  his  general  health  is  excellent,  or 
when  it  has  already  failed. 

(c)  Slight  pain  in  the  lumbar  region  may  be  the  sole 
symptom  for  twelve  months,  to  my  own  knowledge,  after 
aneurismal  distension  has  probably  commenced.  Hence  the 
importance  of  thoroughly  investigating  physically  cases  of 
alleged  incurable  lumbago  and  sciatica.  Exilief  of  lumbar  pain 
by  cupping  will  not  disprove  its  aneurismal  origin. 

3548.  The  treatment  is  the  same  as  of  intra-thoracir 
aneurisms  in  general.  Were  the  disease  diagnosticated  at  an 
early  period,  might  any  good  be  ed'ected  by  pressure  either  on, 
above,  or  below  the  sac  ? — a  cautious  trial  of  one  or  other 
form  of  pressure  might  with  propriety  be  made. 

1549.  Group  d.  Bissecling  Anenrisms, — The  morbid  anatomy 

*  Vide  case  of  Dr.  Taylor,  in  Autlior's  work  on  Cancer,  p.  528. 
+  Vide  Ballard,  Pliyficiil  Diagnosis  of  Die.  of  the  Abdomen,  p.  217. 
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of  dissecting  aneurism  of  the  aorta,  in  its  three  essential 
\'arieties,  is  clearly  demonstrable  fi'om  existing  records :  its 
clinical  liistory  has  yet  to  be  worked  out.  And,  indeed,  from 
the  nature  of  things  it  seems  singularly  unlikely  that  any 
general  account,  applicable  even  to  the  majority  of  such  cases, 
can  be  given, — seeing  that  the  symptoms  must  in  great  part 
depend  upon  the  extent  and  precise  portion  of  the  aorta 
affected. 

1550.  The  symptoms  in  recorded  cases  may  clearly  be 
referred  to  three  heads,  which  the  observer  should  always  aim 
at  severally  distinguishing; — namely,  (1.)  symptoms  of  shock  to 
the  system  at  large ;  (2.)  of  dynamic  and  statical  distmrbance 
of  the -injured  artery;  and  (3.)  of  mechanical  interference 
with  the  function  of  organs  supplied  by  branches  from  the 
injured  part  of  the  vessel.  (1.)  The  symptoms  of  shock 
are,  primai-ily,  sudden  faintness  or  actual  syncope,  and,  on 
recovery  of  consciousness,  nausea,  vomiting,  and  pain  in  the 
thorax  or  abdomen :  secondarily,  febrile  action,  by  no  means 
necessarily  very  marked,  thirst,  furred  tongue,  abdominal 
tympanitis.  (3.)  The  dynamic  disturbances  of  the  artery  are 
signified  by  more  or  less  severe  pain  in  its  course,  and 
throbbing  action,  irregular  in  force  and  rhythm.  Statically, 
the  vessel  and  its  injured  branches  are  widened  and  rendered 
uneven ;  while  the  obstruction  to  the  current,  offered  by  the 
prominent  and  ragged  lining  membrane  in  the  site  of  its 
ruptures,  gives  rise  to  blowing  systolic  murmur,  which,  if  seated 
near  the  heart,  may  be  mistaken  for  that  of  constrictive  disease 
of  the  aortic  orifice.  (3.)  The  symptoms  of  mechanical  origin 
arc  produced  by  the  accumulation  of  the  bloodj. filtrated  between 
the  coats  of  the  aorta,  against  the  orifices  of  arterial  branches, 
whereby  these  are  completely,  or  almost  completely,  blocked 
up.  The  nature  of  these  symptoms  will,  of  course,  depend  on 
the  distribution  of  the  blocked-up  vessels.  Thus,  in  a  remark- 
able case,  observed  by  Dr.  Todd  (Med.  Chir.  Trans.,  vol. 
xxvii.),  where  the  innominate  and  the  renal  arteries  were  mainly 
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obstructed,  very  singular  cerebral  symptoms  and  suppression 
of  urine  marked  tlie  event.  If  a  main  bronchus  were  pressed 
on  by  the  suddenly  enlarged  vessel,  equally  sudden  deficiency 
of  breathing  with  clear  percussion-sound,  would  ensue. 

1551.  Were  the  practitioner  fortunate  enough  (guided  by 
the  sudden  supervention  of  symptoms  of  the  three  classes  now 
distinguished,  and  of  a  strong  arterial  murmur  in  a  person 
known  to  have  previously  been  free  from  this  physical  sign,)  to 
divine  the  occurrence  of  acute  separation  of  the  coats  of  the 
aorta,  it  does  not  appear  that,  in  the  present  state  of  knowledge, 
the  treatment  would  be  materially  improved  by  his  sagacity. 
Did  he  fail  to  diagnose  the  occurrence,  his  aim  would  be  to 
recover  the  patient  from  the  first  shock  of  the  accident, 
control  excited  arterial  action,  and  relieve  symptoms  as  they 
arose.  And  it  does  not  appear  that  art  could  do  more  than 
this,  were  the  anatomical  natui'c  of  the  aifection  understood 
from  the  first. 

VARICOSE  ANETJEISMS  OP  THE  ARCH  OF  THE  AORTA. 
I. — COMMUNICATION  WITH  THE  SUPERIOR  VENA  CAVA. 

1552.  A  woman,  aged  fifty,  having  suffered  for  some  years 
from  aneurismal  symptoms,  one  evening  while  stooping  at 
laborious  work,  suddenly  felt  as  if  strangled,  changed  colour, 
felt  giddy,  and  sat  up  all  night  in  dread  of  suflbcation.  hen 
seen  the  next  day,  the  face  and  upper  part  of  the  body  were 
deeply  cyanosed,  the  tributaries  of  the  upper  cava  enlarged, 
those  of  the  lower  natural.  The  ordinary  signs  of  aneurism  of 
the  arch  existed  about  the  rigiit  infra-clavicul.ir  region.  Pr. 
Mayne,  the  observer  of  the  case,  arguing  from  the  existence  of  a 
powerful  superficial  whirring  systolic  murnun-,  loudest  at  the 
second  right  cartilage,  accompanied  with  tiirill,  perceptible  not 
only  at  the  spot,  but,  in  spite  of  great  redcma  and  swelling,  over 
the  right  internal  jugidar  and  subclavian  veins,  and  taking  into 
consideration  the  extreme  suddenness  with  which  the  serious 


VARICOSE  ANEURISMS  OF  THE  ARCH. 


783 


symptoms  above  referred  to  set  in,  made  the  diagnosis  of  an 
aortic  aneurism  communicating  with  the  superior  cava.  The 
pulse  full,  strong,  and  jerking,  beat  about  110  in  the  minute. 

Death  ensuing  on  the  tenth  day  from  the  patient's  sudden 
seizure,  an  opening  "  in  size  and  shape  resembling  the  button 
hole  of  a  shirt,  and  crossed  about  the  centre  by  a  delicate 
frenum,"  was  found  between  the  vena  cava  and  an  enormous 
globular  dilatation  of  the  arch.*  The  heart  exhibited  nothing 
abnormal :  the  jerking  pulse,  it  may  therefore  be  presumed, 
depended  directly  on  the  loss  of  arterial  current,  sustained 
through  escape  of  blood  from  the  sac  into  the  vein. 

n. — COlIMUinCATION  WITH  THE  PULMONAET  AETERT. 

1553.  If  an  individual,  known  or  not  known  to  have  been  the 
:  subject  of  aortic  aneurism,  suddenly  experience  after  effort  a 
-  sensation  of  something  giving  way  in  the  cardiac  region,  feel  faint, 

become  pale  and  exhibit  the  general  characters  of  nervous  shock 
to  the  heart,  followed  by  peculiar  fluttering  in  the  chest, — if  he 
subsequently  suffer  from  dyspnoea  to  orthopnoea,  blueness  of  the 
lips,  pallor  of  the  face,  chilliness,  prostration  of  strength,  anxiety, 
I  terrible  dreams,  occasional  nausea  and  vomiting,  syncopal  and 
;  pseudo-epileptic  attacks,  and  become  anasarcous  in  the  lower 
extremities,  while  the  lungs  and  liver  undergo  mechanical 

■  engorgement,  as  proved  by  percussion, — if  all  this  co-exist 
with  powerful  systolic  thrill,  limited  to  the  second  and  third 
.left  interspaces  close  to  the  sternum,  and  loud  wliirring  murmur 

■  essentially  systolic  and  intermittent  [524],  though  sometimes 
1  inclining  to  continuousncss,  the  diagnosis  of  communication 
:  between  the  aorta  and  either  the  pulmonary  artery  or  right  ven- 
ttricle  is  warranted.  The  further  determination  of  the  existence 
cor  not  of  aortic  dilatation  must  turn  on  its  own  special  signs. 

1554,  Information  is  wanting  as  to  the  possible  duration  of 
ilife  after  such  communication  has  been  accomplished.  A  case 
irecorded  by  Dr.  Smith,  seems  to  show  that  existence  may  be 

*  Dublin  Hospital  Gazette,  Feb.  1854. 
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prolonged  for  ttree  months ;  here  the  patient  died  in  a  pseudo- 
epileptic  fit.*  I  have  before  me  a  preparation  in  which  the 
vessels  communicate  by  an  opening,  round,  smooth,  and  half  an 
inch  in  diameter  on  the  aortic  side,  round,  of  the  size  of  a  split 
pea  on  the  pidmonary  :f  according  to  the  catalogue,  the  existence 
of  the  aperture  was  "  not  detected  during  life  by  any  morbid 
sound  or  symptom." 

m. — COMMUNI0A.TION  WITH  THE  RIGHT  VENTRICLE. 

1555.  A  man,  aged  twenty-five,  while  in  his  ordinary  health, 
felt  a  "  crack  in  the  heart,"  and  became  faint  and  pale,  while 
lifting  a  sack  of  flour.  Though  very  iU,  he  continued  at  work 
for  three  or  four  days.  Nine  weeks  later,  "Dr.  Hope  found  the 
face  bloated  and  purplish,  the  legs  very,  the  hands  slightly, 
cedematous,  the  pulse  80,  and  excessively  jerking;  no  pain  ;  the 
least  effort  causing  dyspnoea  and  ii-regularity  of  pulse  for  two  or 
three  minutes  :  and  the  following  physical  signs  existed, — thrill 
in  the  third  interspace!  two  inches  fi'om  the  sternum,  with  very 
loud  superficial  sawing  murmur,  like  a  whispered  r  at  the  same 
spot,  most  marked  in  systole,  less  in  diastole,  with  also  a  con- 
tinuous rumbling  sound, — no  thrdl  nor  murmur  above  the 
clavicles,  impulse  of  the  heart  not  materially  increased.  The 
patient  died,  highly  anasarcous,  nine  weeks  after  the  examination. 
A  sac,  as  large  as  a  small  hen's  egg,  immediately  above  the  aortic 
valves,  opened  by  two  small  apertures  into  the  right  ventricle. 

In  a  male,  aged  thirty-one,  observed  by  Mr.  Beck,  both  sounds 
are  represented  to  have  been  distinctly  audible;  and  immediately 
following,  and  loudest  just  after  the  second  sound,  a  sawing 
murmur  disagreeably  close  to  the  ear,  accompanied  with  thrill, 
most  distinct  at  the  base  of  the  heart  near  to  tlie  sternum, — but 
at  which  side  of  that  bone  is  not  stated, — was  heard. § 

•  DuWin  Journal,  vol.  xviii.  t  U.  C.  Museum,  No.  2254. 

X  Although  this  is  not  stated  in  the  narrative,  the  left  interspace  is 
evidently  meant.  §  Med.  Chir.  Trans.,  vol.  xxv. 
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IV. — COMMUNICATION  WITH  THE  EIGHT  AURICLE. 

1556.  There  is  reason  to  believe  that  where  communication 
lis  established  with  the  right  auricle,  the  attendant  thrill  and 
!  murmur  will  be  of  maximum  strength  in  the  second  and  third 
I  right  interspaces. 

1557.  Little,  if  anything,  is  known  of  the  duration  of  life 
'subsequent  to  this  perforation.  An  ostler,  aged  thirty,  was 
Ibrought  in  dead  to  University  College  Hospital  at  about  half- 
ipast  ten  p.m.;  that  evening  he  had  been  heard  to  groan  by  a 
1  fellow-workman,  and  answered  to  inquiries  as  to  the  cause,  that 
'"he  should  soon  be  better;"  after  this,  having  taken  some  tea 
aand  a  small  quantity  of  gin,  he  fell  in  the  street  while  returning 
tto  work  at  about  ten  p.m.  and  died  almost  immediately.  An 
;aneurism  of  the  ascending  aorta,  three  inches  in  diameter,  had 
(Opened  by  a  rupture,  jagged  on  its  aneurismal,  smooth  on  its 
rauricular  surface,  into  the  right  auricle, — when  opened  out,  the 
(Communication  seemed  about  as  large  as  a  fourpenny  piece.* 

This  man  had  been  known  to  have  suffered  for  a  long  time 
ffrom  pain  in  the  chest,  increased  by  stooping;  still  he  was  looked 
(.upon  by  those  who  knew  him  as  a  healthy  person  :  the  aneurism 
iialone  did  not  seriously  disturb  him.  The  rupture  was  probably 
[partially  effected  at  the  time  of  the  groan,  completed  at  the 
moment  of  the  fall. 

DISEASES  OF  THE  PULMONABT  ARTERY. 
INFLAMMATION  OF  THE  PULMONABT  ARTERY. 

1558.  In  rare  instances  of  acute  rheumatism,  in  pyoha3mia, 
land  various  other  disordered  blood-conditions,  in  plilcbitis, 
uterine  and  other,  in  Briglit's  disease,  in  certain  forms  of 
)3neumonia,  and  lastly,  as  an  idiopathic  state,  inflammation  of 

*  U.  C.  Museum,  No.  4026,  described  by  Mr.  St.  John  Edwards,  "Medical 
Times,"  Dec.  1851. 
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the  pulmonarj'  artery  has  occasionallj'  been  observed.  But 
unfortunately  narratives  supply  only  scanty  and  loose  cUnical 
details;  the  disease  does  not  seem  ever  to  have  been  diagnosticated. 
The  importance  of  the  complaint,  when  it  exists,  can  probably 
be  with  difficulty  exaggerated ;  the  basis  of  future  investigation 
is  admirably  traced  out  in  Dr.  Chever's  Essays.* 

RUPTURE  OP  THE  POLMONART  ARTERT. 

1559.  A  few  cases  of  idiopathic  and.  traumatic  rupture  of 
this  vessel  are  on  record,  but  without  clinical  histories.  In  all 
sudden  death  occurred. 

ETTPTURE  OF  THE  RIGHT  PULMONARY  ARTERT. 

1560.  A  man,  aged  sixty-three,  long  the  subject  of  bronchitis, 
the  signs  of  which  were  alone  discovered  by  auscultation,  had  a 
sudden  attack  of.  violent  haemoptysis.  The  bleeding,  at  first 
controlled,  recurred,  and  death  followed  from  exhaustion  on 
the  fourth  day  ;  the  right  pulmonary  artery  had  undergone 
rupture  just  at  its  entrance  into  the  lung;  there  were  no  tubercles 
or  other  new  product  in  the  tissue  of  the  lungs.f 

GENERAL  DILATATION. 

1561.  General  moderate  dilatation  of  the  puhnonary  artery, 
trunk,  and  branches,  has,  in  one  or  two  instances,  fallen  under 
my  notice,  in  connection  with  dilated  hypertrophy  of  the  right 
ventricle,  sequential  to  long  standing  vesicular  emphysema. 
But  I  do  not  know  of  any  signs  or  symptoms  whereby  it  migiit 
be  diagnosticated.  Skoda  speaks  of  uniform  widening  of  the 
vessel  as  a  frequent  state,  but  has  not  known  it  carried  to  sutfi- 
cient  amount  to  deaden  the  percussion-sound.  Dr.  Stokes  gives 
the  prominent  features  of  a  case  wliere  the  dilatation  was  suffi- 
cient to  render  the  valves  incomplete, — but  there  were  unluckily 
so  many  other  associated  morbid  states  in  the  heart  and  aorta, 

*  Medical  Gazette,  104G — 51. 
+  Fcarn,  Provincial  Journal,  184.5. 
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that  the  narrative  practically  contributes  nothing  to  future 
diagnosis. 

SIMPLE  OE  COMPOUND  SACCULATED  ANEUBISM. 

1562.  Sacculated  aneurism  of  the  pulmonary  artery,  a  very 
rare  disease,  may  dilate  the  vessel  to  the  size  of  a  goose-egg  and 
upwards ;  it  may  be  simple  or  compound  (Diag.  III.,  Figs.  3 
and  4) ;  and,  as  in  a  case  observed  by  Skoda,  accompanied 
with  extreme  narrowing  of  both  the  main  branches  ;  the  valves 
may  be  natural  or  contracted.  The  aorta  has  been  sound, 
slightly  dilated  or  first  dilated  and  then  contracted  near  the 
ductus  ■  arteriosus  ;  the  left  ventricle  may  be  natural ;  the  right 
has  been  dilated  and  hypertrophous.  In  one  case  the  ventricles 
commvmicated  by  a  permanent  aperture.*  Bronchitis, pneumonia, 
and  hydrothorax  seem  sequential  states. 

1.563.  The  physical  signs  in  indubitable  cases  have  somewhat 
varied.  The  most  satisfactory,  actually  observed,  have  been 
pulsating  prominence,  centralising  in  the  second  left  interspace, 
close  to  the  sternum,  and  the  seat  of  strong  systolic  thrill ;  and 
systolic,  superficial,  loud,  harsh,  rasping  or  grating  murmur,  of 
maximum  force  at  the  prominence;  and  followed,  in  one  instance, 
where  a  pulmonary  valve  was  contracted,  by  a  very  short  diastolic 
murmur.  But  in  Skoda's  case  there  is  not  a  single  sign  men- 
tioned fairly  referrible  to  the  aneurism ;  he  himself  supposes  the 
absence  of  murmur  explicable  by  the  narrowness  of  the  two  main 
divisions  of  the  vessel. 

1564.  The  prominent  symptomatic  states  have  been  lividity 
of  face,  described  as  of  cyanotic  depth  in  some  cases,  anasarca, 
ascites,  great  dyspnoea,  cough  and  frequently  recurring  bronchitis, 
scanty  urine,  suppression  of  the  catamenia,  cephalalgia,  and 
pain  in  the  chest  or  at  the  epigastrium.  The  pulse,  of  variable 
frequency,  is  without  special  character. 

But  the  most  apparently  significant  symptom  of  the  series 


*  Fletcher,  Med.  Chir.  Trans,  vol.  .\,\v, 
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may  be  wanting :  Dr.  Fletcher's  patient  was  pale  instead  of 
being  livid,  though  the  two  ventricles  communicated  besides. 

1565.  Pulmonary  aneurism  has  been  observed  in  both  sexes; 
in  persons  in  the  prime  of  life  and  in  girls  under  twenty. 

1566.  Information  is  yet  wanting  as  to  the  diu'ation  of  life. 
In  Skoda's  case  death  followed  the  appearance  of  dropsy  in 
three  months  ;  Dr.  Fletcher's  patient  lived  certainly  twenty 
months,  probably  three  years,  with  the  disease. 

1567.  The  diagnosis  of  aneurism  of  this  vessel  may  be  con- 
sidered tolerably  certain,  if  pulsating  prominence  limited  to 
the  left  of  the  sternum  and  the  second  and  thii'd  cartilages, 
furnishing  strong,  superficial,  systolic,  thrill  and  harsh  murmur 
of  the  same  rhythm — neither  of  them  discoverable  at  the  top 
of  the  sternum  or  above  the  clavicles — coexist  with  deep 
lividity  of  the  face  and  anasarca,  for  which  symptoms  no 
ordinary  explanation  can  be  found.  But  aneurism  of  the  ascend- 
ing and  transverse  part  of  the  arch  of  the  aorta  may  protrude 
mainly  to  the  left  of  the  sternum  [1501] ;  and  tumor  in  the  medi- 
astinum, pressing  on,  and  receiving  impulse  from,  the  pulmonary 
artery,  as  also  great  hypertrophy  of  the  left  auricle,  may  simulate 
more  or  less  closely  these  states ;  lastly,  pulsating  empyema  must 
not  be  altogether  forgotten. 

1567.  *  An  example  of  dissecting  aneurism  of  the  vessel, 
apparently  fatal  in  about  twenty-four  hours,  has  been  recorded 
by  Dr.  Helmbrecht.* 

ANEOniSM  OP  THE  DUCTUS  ARTERIOSUS. 

1568.  A  male  infant  died  on  the  third  day  of  its  existence 
with  lividity  of  face,  difficult  respiration,  stilled  cry,  small, 
weak  frequent  pulse,  but  natural  temperature  of  the  surface ; 
the  ductus  arteriosus  dilated  to  the  size,  and  in  the  form  of  a 
cherry-stone,  was  almost  filled  with  clots  ;  a  passage,  sufficient 
to  admit  a  crow-quill  remaining  pervious.f 

•  Caspar's  Wochcnscrift,  1842. 
t  nillnrd,  .Maladies  dcs  Eiifans  Nouvcaiix-nds. 
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CHANGE  OF  CLIMATE. 

1569.  Although  we  cannot  at  the  present  day  subscribe  uncon- 
ditionally to  the  apophthgm  " pessimum  segro  coelum  est,  quod 
jcgruin  fecit,"  experience  justifies  us  in  placing  among  the  most 
important  agencies,  for  modifying  the  coui'se  of  various  chronic 
diseases,  migration  from  one  climate  to  another ;  and,  further, 
experience  likewise  proves  that  among  chronic  maladies  so  reme- 
diable, those  of  the  lungs  and  circulating  organs  hold  the  highest 
rank. 

1.570.  In  changing  climate  we  change  temperature,  absolute 
and  relative  from  day  to  day  and  month  to  month,  moisture, 
atmospheric  pressure,  electrical  states,  force  and  steadiness  of 
insolation,  amount  of  horizontal  movement  of  the  air,  and  certain 
other  physical  conditions.  In  these  points  of  view  the  subject 
of  change  of  climate  is  amply  and  profoundly  illustrated  in  the 
classical  volume  of  Sir  James  Clark, — a  work  which,  as  Isensee 
justly  observes,  "  creates  an  epoch  "  in  the  progress  of  medical 
geography  and  therapeutics.* 

1571.  But  there  are  influences  of  climate  beyond  the  range  of 
meteorological  investigation, — climates,  in  truth,  of  closely  the 
same  atmospheric  characters  produce  cft'ccts  very  dissimilar  on 
the  animal  economy.  We  cannot,  in  other  terms,  announce 
a  priori  the  influence  which  any  one  climate  will  exercise  upon 
the  inhabitant  of  another,  though  the  meteorology  of  both  regions 

•  Goschichtc  der  Mcdicin,  p.  1586,  Berlin,  1844. 
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be  perfectly  worked  out  according  to  the  standard  of  existing 
physics.  The  physiological  influence  of  all  varieties  of  change 
of  climate  must  be  observed  to  be  understood ;  and  a  fortiori  the 
influence  of  such  changes  in  morbid  states  of  the  frame.  Now 
a  series  of  precise  observations  on  invalids  is  yet  wanting ;  and 
until  this  want  be  supplied,  attempts  at  fixing  the  climate 
fittest  for  any  particular  form  of  disease  must,  it  appears  to  me, 
result  in  frequent  disappointment. 

1573.  Still  some  general  truths  have  been  acquired  on  the 
pathological  branch  of  the  subject ;  and  one  of  the  most  impor- 
tant seems  to  be,  that  the  anatomical  condition  and  the 
presumed  intimate  nature  of  any  affection  are  less  faithful  guides, 
than  tlie  state  of  the  organism  generally  and  the  liking  of  the 
individual,  in  the  selection  of  a  dry  and  bracing  or  a  moist 
and  relaxing  climate. 

1573.  In  order  to  facilitate  the  selection  of  a  winter  place  of 
abode  for  pulmonary  and  cardiac  invalids,  the  follomng  classifi- 
cation of  climates  is  offered, — with  the  previso,  however,  tliat 
it  is  only  in  point.of  general  character  the  different  spots  brought 
together  can  be  held  to  agree.  The  qualities  ascribed  to  each 
group  are  supposed  to  be  most  marked  in  the  order  the  various 
places  are  mentioned. 

1574.  1.  Climates  dislinguislied  hi/ soft  aiid relaxing  character, 
combined loiih  moderately  high  thermometeric  range. — TheAzores,* 
Eome ;  Pisa;  Pau;  Gove;  Torquay;  Penzance.f  These  climates, 
as  a  general  rule,  agree  with  pulmonary  and  cardiac  aflfections, 
attended  with  dry  bronchitis  and  a  dry  irritable  state  of  skin, 
especially  if  the  invalid  be  constitutionally  but  little  disposed  to 
suffer  from  general  langour. 

1575.  TI.  Climates  lessvioiM  and  relaxing,  of  somewJiai  higher 
thermometeric  range,  and  slightlg  more  stimulant  than  those  of 
Group  I. — Madeira;  Teneriffe;^  Palermo.     Eitlier  of  the 

*  Bullnr, "  A  winter  in  the  Azores." 
+  Sir  Jolin  Forbes,  "JIcil.  Topography  of  the  I^nnd's  Enil." 
J  Pinkcrton,  Climate  of  Tciieriflo  :  Monthly  Jouriwl,  1854. 
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two  islands  (tlie  forrner  is  more  relaxing  than  the  latter)  will 
be  appropriate  for  persons  in  whom  there  is  no  prominent 
demand  for  a  relaxing  or  bracing,  but  simply  for  a  steadUy 
warm  and  genial,  air  :  I'unchal,  from  its  superiority  in  the 
comforts  and  appliances  of  civilised  life,  will  probably  long  be 
preferred  to  Santa  Cruz.  Palermo  supplies  a  transition  to  the 
next  group. 

1576.  III.  Climates  essentially  dry  and  hot,  with  keen  stimulant 
quality  more  or  less  predominant. — Malaga;  Nice;  Malta;  Algiers; 
Cadiz ;  and  San  Lucar.  This  group  of  climates  is  well  adapted 
•for  cases  in  which  relaxation  is  at  once  a  notable  character  of 
;the  existing  disease,  and  of  the  constitution  at  large.  Cases  of 
( chronic  bronchitis,  with  copious  discharge ;  of  phthisis,  similarly . 
1 1  characterised;  of  feeble  dilated  heart;  of  humid  asthma  and  allied 
iiafifections,  benefit  strikingly  by  the  air  of  these  places.  A  dry, 
i irritable  state  of  mucous  membrane,  and  chronic  laryngo- 
1  pharyngitis  of  whatever  type,  are  made  worse  by  them  all. 
iTThese  spots,  too,  especially  Nice  and  Malta,  exercise  a  peculiarly 
Ifexciting  effect  on  the  nervous  system  of  some  persons. 
I  1577.  IV.  Climates  possessing  in  a  less  degree  the  essential 
Uattributes  of  Group  III. — Hycres ;  Cimiez  (Nice) ;  Villa  Franca ; 
|(Camies. 

1578.  V.  Climates  distinguished  dy  warmth,  dryness,  andsteadi- 
mess  of  temperature,  without  notably  stimulant  or  relaxing  quality. 
— The  Nile ;  Rhodes.  The  most  remarkable  effects  I  have 
robserved  in  regard  of  the  apparent  suspension  of  phthisis, 
tthrough  the  influence  of  climate,  have  been  the  results  of  life 
i  in  a  Nile-boat ;  yet  even  to  Egypt,  the  land  of  stilly  enchant- 
I  ment,  intellectual,  emotional,  and  corporeal,  tlie  invalid  must 
lot  repair  without  knowing  that  his  courage  may  be  rudely 
Uested  from  time  to  time  by  unusual  conditions  of  atmosphere,* 

I  *  Thus  on  the  occnsionnl  violence  of  the  winds,  and  severity  of  the 
old,  licar  the  testimony  of  an  American  traveller,  not  tbo  less  trustworthy, 
iccausc  its  terms  are  florid.  "  Still why  the  wild  winds  pace  up  and  down 
lie  Valley  of  the  Nile,  like  his  mad  hounds  howling  for  Action ;  like  all  the 


792 


APPENDIX. 


an  observation  which  will,  however,  more  strongly  apply  to 
every  other  spot  mentioned. 

1579.  VI.  Places  protected,  more  or  less  completely  from 
northerly  and  easterly  winds ;  and,  therefore,  superior  as  winter- 
residetices  to  spots  of  about  the  same  temperature,  but  more 
exposed. — Undercliff ;  Hastings ;  Hot-weEs  (Clifton) ;  Dover ; 
Bournemouth. 

TREATMENT  BY  THE  COMPKESSED-AIB  BATH. 

1580.  Upwards  of  sixty  years  ago  the  Eoyal  Society  of 
Sciences  at  Haarlem  proposed,  as  a  subject  for  competition,  the 
influence  of  condensed  air  on  animal  and  vegetable  Ufe.  The 
■queries  put  by  the  Society  appear  to  have  met  with  no  response. 
At  a  later  period  Sir  John  Sinclair  suggested,  on  the  ground  of 
experiments  made  by  other  persons  on  the  lower  animals,  that 
individuals  in  certain  states  of  disease,  might  be  made  to  breathe 
with  advantage  compressed  air.  But  to  M.  Junod  we  are 
indebted  for  the  first  authentic  experiments  on  the  human  subject 
in  the  state  of  health.*  Subsequently  M.M.  Pravaz,t  Tabaric, 
Milliet,  and  others  of  Lyons  have  largely  applied  condensed  air 
in  the  treatment  of  a  variety  of  afi^ections. 

The  apparatuses  in  use  at  Lyons  under  the  direction  of  M. 
Milliet,  are  hollow  spheroids  of  wrought  iron,  of  various  sizes,  to 
hold  one,  two,  or  ten  or  a  dozen  persons  at  once.  The  air  is 
pumped  in  by  steam-engines, — and  a  contrivance  adapted  by 

ghosts  of  all  the 'thrco  hundred  dynasties  anterior  to  history,  demanding  to 

live  again  Warm  ?  wliy,  the  Howadji  sat  more  voluminously 

swathed  in  coats,  cloaks,  and  sliawls,  tlian  mummies  in  tlieir  spiced  bandages. 
Tlicy  began,  bravely,  witli  sitting  in  front  of  the  cabin;  and  warmly  wrapped 
ill  winter-clothes,  and  only  a  little  chilly,  played  that  it  was  summer,  and 
conversed  in  a  feeble,  poetic  way  of  the  Egj-ptian  climate.  Gradu.iUy  they 
retreated  to  the  divaus  in  the  cabin,  and  cursed  tlio  cold." — "Nile-Notes  of 
a  How.idji,"  by  Curtis. 

•  Acaddmio  dcs  Sciences,  1834. 

t  Emploi  Medical  do  I'air  comprimo,  1850. 
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whicli  thc'it  vitiated  by  respiration  is  removed.  The  least  pressure 
employed  medically  is  about  half  an  atmospliere,  the  greatest 
two-thirds  of  an  atmosphere.  Each  sitting  lasts  two  hours ;  the 
first  half  hour  is  occupied  in  increasing,  the  last  in  lowering,  the 
pressure  ;  an  hour  is  consequently  passed  under  the  full  excess 
of  pressure.  The  mean  number  of  baths  required  for  various 
chronic  diseases  is  said  to  vary  from  thirty  to  forty. 

Physiologically  these  baths  slacken  the  pulse  and  respiration 
as  a  rule;  drive  the  blood  from  the  surface;  excite  the  appetite; 
and  throw  into  the  system  an  excess  of  oxygen.  The  venous 
circulation  is  stated  to  be  rendered  more  active,  and  secretion 
and  absorption  promoted. 

The  pulmonary  affections  said  to  be  benefitted  by  this  treat- 
ment are,  especially,  acute  and  chronic  bronchitis,  asthma  both 
humid  and  dry,  and  emphysema ;  and  I  have  certainly  received 
strong  independent  testimony  to  the  fact,  that  relief  may  be 
obtained  in  the  latter  affection.  M.  Pravaz  records  some  few 
cases  where  amelioration  appears  to  have  been  effected  in  the 
first,  and  even  the  second  stage  of  phthisis.  But  a  much  more 
extensive  experience,  than  any  hitherto  obtained,  is  required  on 
the  entire  subject. 

Vide  page  30. 

Pi-iction-fremitus. — Frictioii-fremitus  may  remain  for  a  long  time  percep- 
tible to  the  patient  himself.  John  Smith  (U.  C.  H.,  Males,  vol.  x.,  p.  68) 
first  perceived  it  January  13th,  and  felt  it  distinctly,  on  full  inspiration,  when 
discharged  at  the  close  of  March. 

Vide  page  230. 

Reduplications  of  heart-sovmds.  —  Here  is  another  variety  of  redupli- 
cation, recently  observed  :  first  sound  doubled  at  the  left  apex,  single  at  the 
base  ;  two  days  later  the  doubling  inaudible  at  the  base  and  at  the  left 
apex,  but  distinct  at  the  right  apex,  or  upper  edge  of  the  ensiform  cartilage 
(LentoM,  U.  C.  H.,  Males,  vol.  x.  p.  86).  And  bcio  another  variety:  "  nt 
left  apex  second  sound  steadily  reduplicate  beat  after  beat;  at  right  apex  this 
doubling  less  distinct ;  at  the  base  the  second  sound  is  either  single  or  imper- 
fectly reduplicate, — the  difTcrenco  in  the  reduplication  here  and  at  the  left 
apex  is  very  striking;  at  aortic  ciiitilage  two  single  sounds;  at  pulnionarv 
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cartilage  first  sound  full,  second  slightly  reduplicate  and  murmiiriBh."  (Couch, 
U.  C.  H.,  Females,  vol.  vii.,  p.  343.)  My  experience  docs  not  tend  to  connect 
reduplications  vdlh  iheumalic  fever,  with  or  without  distinct  endocarditis. 

Vide  page  359. 

Peculiar  pJiysical  signs  during  absorption  of  pleuritic  fluid. — The 
patient  referred  to  died  December  29, — that  is  ahout  five  weeks  after  the 
percussion-sound  had  become  pulmonary,  in  the  main,  about  the  inferior  angle 
of  the  left  scapula.  "  The  lower  lobe  of  the  left  lung  so  closely  adherent  in  the 
corner  of  the  pleural  sac,  that  the  upper  lobe  is  nearly  torn  away  from  it,  in 
the  attempt  to  remove  the  whole  ;  bronchi  large,  dilated  even  in  some  parts; 
tissue,  especially  of  the  posterior  part  of  the  organ,  firm,  hepatized-loooking, 
instantly  sinks  in  water  without  pressure;  no  tubercle  or  gray  granulation." 
(Fosbury,  U.  C.  H.,  Males,  vol.  x.  p.  132.)  Was  there  air  in  the  pleural  Eac 
when  the  tubular  percussion  and  pectoriloquous  echo  were  present.' 

Vide  page  430. 

Convalescence  from  pneumonia. — I  have  seen  a  few  cases  in  which 
firm  anasarca  of  a  lower  extremity  has  occurred  during  convalescence,  evidently 
depending  on  local  venous  obstruction,  by  coagulation  of  the  blood,  and 
sometimes  with,  more  commonly  without,  imperfect  evidences  of  phlebitis. 
Time,  careful  bandaging,  saline  douches,  dry  friction,  and  shampooing  arc  the 
means  by  which  the  swelling  is  removed.  It  appears  to  me  infinitely  probable 
that  the  paralysis  described  by  M.  Macario  [790]  may  have  depended  on 
slight  venous  obstruction  in  the  brain,  produced  by  coagulation. 

Vide  page  458. 

Gamgrene  of  the  lung.— PiofessoT  Skoda  has  treated  this  affection  of  late 
in  the  following  manner:  the  essence  of  turpentine  is  poured  upon  boilinj: 
water,  and  the  patient  directed  to  inhale  the  vapour  for  fifteen  minutes  every 
two  hours, — 8ulj)hate  of  quinine  is  at  the  same  time  administered.  Two  cascf 
of  recovery  are  given.    Wiener  Zeitschrift,  I8S3. 

Vide  page  533. 

Effects  of  cod  liver  oil. — Instead  of  producing  diarrhoea,  cod  liver  oil 
actually  brings  on  constipation  in  a  small  number  of  iKsreons. 

Vide  page  535. 

Influence  of  stays  in  tubercidising  the  lungs. — Although  it  is  essential 
that  females,  already  tubcrculised,  allow  as  free  ]>]ny  as  possible  to  the 
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lungs,  I  do  not  "by  any  means  accede  to  the  doctrine,  that  the  use  of  stays  will 
produce  pulmonary  consumption.  Whether  this  article-  of  dress  shall  or  shall 
not  inflict  mischief  on  the  lungs  will  probably,  as  I  have  elsewhere  said, 
"  altogether  depend  on  the  amount  of  constriction.  If  this  be  simply  sufficient 
to  transfer  the  maximum  chest-play  from  the  base  to  the  apex  of  the  thorax 
(or,  rather,  to  magnify  somewhat  the  breathing-difference  superiorly  and 
inferiorly  natural  to  the  female),  I  cannot  very  clearly  descry  what  evil  is 
to  come  to  the  lungs,  especially  if  the  stays  be  cut  bias,  and  be  formed  of 
yielding  material.  If,  on  the  other  hand,  rigid  wood-work  or  metal  plates 
be  used  to  stiffen  stays,  of  which  the  main  material  is  hard  and  cut  straight, 
then  it  is  conceivable,  d  priori,  that  serious  evil  may  come  to  the  lungs. 
Remember,  however,  the  wide  difference  in  the  statical  and  dynamic 
mechanism  of  the  thorax  and  .nbdomen,  and  you  will  feel  at  once  that  the 
fact  of  serious  compression  of  the  liver  being  produced  by  tight  lacing,  gives 
no  shadow  of  proof  that  the  pulmonary  organs  must  suffer  to  similar  amount, 
or  even  in  similar  fashion.  I  know  not,  as  matter  of  clinical  experience,  what 
the  mode  of  disturbance  is  which  constriction  of  the  base  of  the  chest  actually 
and  demonstrably  entails  on  pulmonary  action  or  pulmonary  structure.  Still 
such  ignorance  as  this  is  not  commonly  avowed  ;  on  the  contrary,  the  mass  of 
information  on  the  point  is  bold  to  be  positive  and  of  ominous,  most  ominous 
quality.  Dr.  Copland,  for  instance,  writes,  in  a  recent  and  otberwise  admirable 
article,  that  the  use  of  stiff  stays  produces  'ultimately  a  morbid  state  of  the 
blood,  tubercular  deposition,  especially  in  ike  luiujs,  hsBmoptysis,  anajmia, 
etc'  But,  it  may  be  fearlessly  asserted,  no  single  proof  exists  that  the  abuse  of 
Stays  produces  the  specific  disease  tubercle.  Mr.  Farr,  it  is  true,  speaks  thus  : 
— *  Thirty-one  thousand  and  ninety  English  women  died  in  one  year  of  the 
incurable  malady,  consumption.  Will  not  this  impressive  fact  induce  persons 
of  rank  and  influence  to  set  their  countrywomen  right  in  the  article  of  dress, 
and  lead  them  to  abandon  a  practice  whicli  disfigures  the  body,  strangles  the 
chest,  produces  nervous  or  other  disorders,  and  has  an  imqiiestionable  ten- 
dency to  implant  an  incurable  Jiectic  malady  in  the  frame.'*  But  Mr.  Farr 
omits  to  compare  the  relative  mortality  of  the  sexes  in  elucidating  this  ques- 
tion. Look  at  this  table  giving  the  mortality  from  consumption  in  three  years 
to  a  million  living  of  each  sex  in  England  and  Wales : — 


YEARS. 

Deaths  from  Phthisis  to  1,000,000  living  of  each  Sex. 

Males. 

Females. 

1837 
1838 
1839 

3,771 
3,783 
3,722 

4,155 
4,077 
4,015 

•  Letter  to  the  Registrar  General.    1810.    P.  73. 
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"  Wliat  evidence  does  this  table  give  of  the  dependence  of  tubercuUsation  on 
stays  ?  It  simply  shows  that  the  phthisical  mortality  of  females  is  somewhere 
about  300  per  1,000,000  living  greater  than  that  of  males.  Granting  that 
the  fem.ale  excess  is  really  due  to  stays,  does  its  amount  justify  Mr.  Fair's 
strong  phrases  ?  I  think  not.  But  let  me  assure  you,  no  particle  of  evidence 
exists  that  the  moderate  excess  of  female  destruction  is  really  traceable  to  the 
abuse  of  stays.  Not  a  few  arguments  might  be  adduced,  tending  to  prove 
their  absolute  innocence.  Thus  in  France,  as  is  well  known,  females  rarely 
use  stays  until  the  afternoon  ;  in  England,  women  tighten  themselves  up  the 
moment  they  rise  in  the  morning  ;  yet  the  excess  of  female  phthisical  mortality 
over  the  male  is  greater  in  France  than  in  this  country.  Again,  in  certain 
parts  of  Europe,  the  men  tighten  themselves  at  the  base  of  the  chest,  so  as  to 
produce  a  tolerably  fair  image  of  the  figure  of  a  wasp,  and  yet  they  do  not  seem 
thereby  to  increase  their  relative  quota  of  phthisical  mortality.  Further,  it 
will  he  conceded,  that  tight-lacing  is,  as  a  rule,  pushed  to  greater  lengths 
among  metropolitan  than  among  rural  female  populations ;  so  that,  if  the 
influence  assigned  to  stays  be  other  than  a  figment  of  the  brain,  the  plus 
destruction  of  women  over  males  ought  to  be  relatively  greater  in  London  than 
in  the  country.  Now,  such  evidence  as  I  can  get  at  tells  in  precisely  the  con- 
trary direction.    Thus,  examine  these  figures  :* 


KENT  COUNTY. 


Population  in  1841  ...... 

Absolute  deaths  from  phthisis  .... 

Deaths  from  phthisis  per  1,000,000  living 

Males. 

Females. 

232,228 
726 
3126 

236,885 
778 
3242 

METROPOLIS. 

Year. 

Males. 

Females. 

Population  in  1838   

Absolute  deaths  from  phthisis  .... 
Deaths  from  phthisis  for  1,000,000  living 

913,077 
4,057 
4,443 

971,767 
3,630 
3,735 

So  that,  actually,  where,  by  fair  inference,  the  amount  of  stay-constriction  is 
greatest,  and  its  prevalence  widest,  (in  the  Jlctropolis),  females  are  destroyed 
by  phthisis  to  a  less  degree  than  males;  whereas,  amid  a  country  population, 
which  we  m.ay  honestly  assume  to  undergo  a  less  mean  amount  of  tightening, 
females  die  consumptive  in  notably  larger  proportion  than  males. 

"No,  gentlemen,  if  the  abuse  of  stays  produces  consumption,  its  power  to  do 
so  most  indubitably  remains  to  be  proved  ;  and  while  the  laws  of  an  enlight- 


*  Vide  Regist.  Rep.,  vol.  vii. 
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ened  pathology  point  to  the  excessive  improbability  of  an  essentially  diathetic 
disease  springing  from  a  mechanical  cause,  I  entreat  you  not  to  adopt  the 
popular  creed,  that  '  stays  cause  consumption,'  unless  on  direct  and  unim- 
peachable logical  evidence.  There  is  quite  enough  in  the  demonstrable  evils 
entailed  by  tight-l.icing  to  justify  you  in  warring  against  the  abuse  ;  you  have 
no  need  to  support  your  arguments  by  the  unfair  appeal  to  an  imaginary 
mischief." 

Vide  page  593. 

Head  low  in  extreme  cases  of  hydro-pericardkis. — Numerous  examples, 
in  addition  to  that  referred  to  in  the  text,  have  fallen  under  my  notice, 
showing  that  this  is  the  habitual  posture,  when  the  quantity  of  fluid  has 
passed  a  certain  amount,  the  precise  amount  varying  probably  in  different 
persons.  What  is  the  cause  ?  It  seems  most  likely  that  tlie  posture  is 
assumed  simply  because  the  circulation  is  so  obstructed  by  pressure  on  the 
great  vessels  and  heart,  that  instinctively  the  patient  seeks  the  aid  of  gravitation 
to  supply  the  brain  and  lungs  with  blood. 

Vide  page  677. 

Meivtal  state  in  fatty  heart. — The  mental  state,  immediately  preceding 
the  syncopal  attacks  of  this  disease,  is  sometimes  very  curious.  Thus 
a  very  intelligent  patient,  who  has  had  a  considerable  number  of  such 
attacks,  says ;  "  for  a  minute  or  so  before  unconsciousness  takes  place,  my 
memory  of  things  just  passed  goes  ;  I  remember  invariably,  or  rather  my  fancy 
conjures  up,  one  of  two  or  three  different  scenes  that  I  have  been  witness  of; 
there  is  no  delusion,  mental  or  optical,  for  I  know  tliey  are  not  before  me  ;  hut 
1  think  by  shutting  my  eyes,  I  could  realise  them." 

Vide  page  714. 

Treatment  of  cyanosis. —  According  to  the  testimony  of  Gintrac,  alcoholic 
(fluids  produce  drunkenness,  witli  unusual  rapidity  in,  and  are  otherwise 
wery  injurious  to,  cyanotic  persons.  This  is  a  point  of  extreme  interest  in 
rreference  to  the  doctrines  of  Licbig,  concerning  the  chemistry  of  respiration 
I  and  of  phthisis. 
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.'Abdomhto-thoracic  movements  in 

breathing,  18,  22. 
.^Abscess,  pulmonary,  410  ;  signs  of, 

420. 

•'Accentuation,  of  heai-t-sounds,  226 ; 

of  second-sound  at  pulmonary 

cartilage,  246,  688. 
.Acephaloeysts,    pulmonary,    555 ; 

limited  to  the  lung,  556  ;  commu- 
nicating with    the    liver,  657 ; 

diagnosis,  559;  treatment,  559; 

cai-diac,  683. 
.'Adhesions,  pericardial,  606. 
.^gophony,  1-38  ;  conditions  of,  139  ; 

moveableness  of,  141 ;  theory  of, 

152;  in  hydro-pericarditis,  263. 
-Affinity,  alleged,  of  aneurism  and 

cancer,  762. 
Age,  influence    on    mortality  of 

pneumonia,  431. 
.  Air,  in  lungs,  various  volumes  of, 

44;  capacity  of  lungs  for,  45; 

influenced  by  age,  sex,  fat,  weight, 

45. 

.Albuminuria  in  pneumonia,  426  ;  in 
phthisis,  515 ;  in  valvular  disease, 
703;  in  dilated  heart,  600;  in 
ventral  aneurism,  778. 

Alkalies  in  pneumonia,  437. 

Amphoric,  percussion-sound,  72, 77  ; 
respiration,  108. 

Anasarca,  rarity  of  in  phthisis,  511 ; 
cardiac,  causes  of,  649  ;  treatment 
of,  652  ;  surgical  relief  of,  653. 

Aiiasarcous  fluid,  non-blastomal,648. 

Aneurism,  varieties  of  arterial,  737  ; 
sacculat«d  of  aortic  arcii,  effects 
of,  739 ;  pliysical  signs  of,  740 — 
749  ;  symptoms  of,  749— -759  ; 


course,  759 ;  mode  of  death,  760 ; 
repulsions  aud  affinities,  761 ; 
diagnosis,  763  ;  treatment,  770. 
Aneurism,  cardiac,  varieties  of,  719; 
conditions  of,  720  ;  symptoms, 
720 ;  signs,  721 ;  mode  of  death, 
721. 

Aneurism  and  mediastinal  tumor, 
diagnosis  of,  765. 

Aneurismal  sounds  and  murmurs, 
varieties  of,  746 ;  characters  of, 
747 ;  mechanism  of,  748. 

Aneurismal  percussion-dulness,  744. 

Angina  pectoris,  symptoms  of,  577  ; 
nature  of,  578  ;  state  of  heart  in, 
579  ;  age  and  sex,  influence  of,  on, 
579 ;  treatment,  580  ;  prophy- 
laxis, 582. 

Antagonism,  alleged,  of  cyanosis 
and  tubercle,  712 ;  of  aneurism 
and  tubercle,  761. 

Antimouiid  treatmentof  pneumonia, 
435. 

Aorta,  arch  of,  seat  of,  177;  in- 
spection of,  204 ;  pulsation  of, 
206 ;  percussion  of,  in  liealth, 
267;  in  disease,  208;  murmurs 
in,  how  distinguished  from  car- 
diac, 272. 

Aortic  diastolic  murmiu'  without 
aneurism,  724. 

Aortic  obstruction,  murmur  of, 
248;  regurgitation,  murmur  of, 
251 ;  signs,  direct,  of,  695 ;  in- 
direct, of,  695;  pulse  in,  696: 
capillary  systems  in,  696. 

Aortic  pulsation,  symptoms  anil 
signs,  723;  duration  of,  725;  diag- 
nosis of,  726 ;  treatment  of,  727. 
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Aortic  regurgitation,  pulses  in, 
264  ;  signs,  direct,  of,  696  ;  in- 
direct, 698;  pulse  and  capillary 
systems  in,  698. 

Aortitis,  acute,  signs  of,  728  ;  symp- 
toms of,  728 ;  diagnosis,  729  ; 
prognosis,  730  ;  treatment,  730. 

Aortitis,  chronic,  731. 

Apex-beat,  visible,  in  health,  180; 
in  disease,  181;  palpable,  189. 

Apex  of  heart  in  pericarditis,  597. 

Apoplexy,  cardiac,  622. 

Apoplexy,  cerebral,  relation  to  heart- 
disease,  639. 

Apoplexy,  pulmonary,  anatomy  of, 
46]  ;  causes  of,  463,  660;  symp- 
toms of,  463 ;  signs  of,  464 ; 
treatment  of,  464. 

Application  of  hand,how  performed, 
24. 

Arcus  senDis  in  fatty  heart,  679. 

Arrested  phthisis,  signs  of,  500. 

Arterial  murmur,  universal  and 
audible  at  distance,  749. 

Arteries,  conditions  of,  producing 
murmur,  271. 

Arteries  enlarged  in  coarctation  of 
aortic  arch,  733. 

Ascending  and  descending  respira- 
tion, 675. 

Asthma,  bronchial,  paralytic,  337. 

Asthma,  bronchial,  spasmodic,  me- 
chanism of,  331 ;  symptoms  and 
signs  of,  332—334  ;  effect  on 
heart,  334  ;  treatment  of,  334 ; 

Asthma,  cardiac,  postures  in,  658, 

Asthma,  haemic,  337. 

Atheroma,  not  productive  of  mur- 
mur, 271;  of  aorta,  732. 

Atrophy,  pulmonary,  natural,  476  ; 
morbid,  470;  cardiac,  629;  val- 
vular, 629. 

Auricle,  right,  position  of,  175 ;  left 
do.,  176. 

Auricles,  liypertrophy  of,  647;  dila- 
tation of,  657. 

Auricular,  impulse,  192  ;  knocking 
sound,  231. 

Auscultation,  rules  for,  84. 

Autophonia,  154. 

Azygos,  vena,  effects  of  pressure 
of,  563. 


B. 

Belladonna  and  opium,  antago- 
nistic, 664. 

Bile  in  sputa,  329,  558. 

Black  phthisis,  317. 

Blisters  in  empyema,  382. 

Blood,  state  of,  in  phthisis,  515; 
in  endocarditis,  613;  in  fatty  heart, 
677 ;  under  cod  hver  oil  treat- 
ment, 533. 

Blood  in  heart,  quantity  of,  affecting 
its  sounds,  221. 

Blood-current,  disturbed,  cause  of 
endocardial  murmm*,  238. 

Blood-diseases,  bronchitis  of,  329; 
pleurisy  of,  393 ;  pneumonia  ol, 
439  ;  pulmonary  gangrene  of,  452. 

Blood,  haemoptoic,  characters  of, 
470. 

Blood-murmur,    cardiac,  diastolic, 

how  simulated,  697. 
Blood-states,  favoiu'able  to  dropsy, 

651. 

Blowing  respu-ation,  103. 

Brandy  in  phthisis,  541. 

Breath  gangrenous,  without  gan- 
grene of  lung  or  air-passages, 
456. 

Breathing,  calm,  how  effected,  17; 
iufluenced  by  sex,  18;  by  age,  18 ; 
by  stays,  18  ;  female  mode  of, 
preordained  for  pregnancy  ?  19  : 
forced,  19. 

Breathing-volume,  44. 

Brighfs  disease,  cause  of  pericar- 
ditis, 588. 

Bronchi,  collapse  of,  339 ;  tubercle 
of,  340;  cancer  of,  340. 

Bronchi,  dilatation  of,  307 ;  signs. 
308  ;  symptoms,  309  ;  diagnosis, 
309. 

Bronchi,  narrowing  of,  338. 
Bronchial  casts,  315;  how  relatetl 

to  hicmoptysis,  316. 
Bronchial     flux,     in  empvemn, 

368. 

Bronchial  glands,  tuberculisation 
of,  340;  anntomj-,  341 ;  symp- 
toms, 342 — 344;  signs,  342;  mode 
of  death,  344;  diagnosis,  345; 
treatment,  345 ;  acute,  340. 
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Bronchial  muscles,  state  of,  in 
bronchitis,  302. 

Bronchial  respiration,  healthy,  94  ; 
diseased,  102. 

Broncliitic htemoptysis,  rarity  of,466. 

Bronchitis,  acute,  anatomy  of,  290; 
invasion,  290  ;  symptoms  of,  290; 
duration  of,  291 ;  capillary,  ana- 
tomy of,  291  ;  symptoms,  292  , 
prognosis,  294 ;  physical  signs, 
294 ;  diagnosis,  297 ;  treatment, 
298. 

;  Bronchitis,  chronic,  varieties  of, 
303;  physical  signs,  305;  ana- 
tomy, 307 ;  treatment,  311. 
Bronchitis,  plastic,  314  ;  mechanical, 
317  ;  epidemic,  320 ;  secondary, 
328—331  ;  syphiUtic,  329. 

;  Bronchophony,  133;  conditions  of, 
134  ;  theory  of,  142 ;  how  pro- 
duced, 151. 

'  Bronchorrhcea,  305;  treatment  of, 
313. 

Brunner's  glands,  in  phthisis,  510. 
;  Bubbling  rhonehus,  116. 
/Bulbous  finger-ends,  vide  clubbed 
do. 

Bulging  of  chest,  13. 

C 

Calcareous  sputa,  506. 
'  Cancer  of  lung,  hajmoptysis  in,  467; 
forms  of,  551  ;  symptoms,  552 ; 
duration,  553  ;  diagnosis,   6S3 ; 
treatment,  554. 
'  Cancer  of  heart,  682. 
I  Capillaries,  pulmonary,  plugged  by 

endocarditic  products,  453. 
'Cardiac  region,  deep,  176;  super- 
ficial, 177. 
'  Cardio-pleural  friction-sound,  261. 
Carditis,  acute,  anatomy  of,   621 ; 

symptoms,  621 ;  partial  form,  622. 
Carditis,  chronic,  622. 
Camification  of  lung,  409. 
Casts,  fibrinous,  in  sputa,  connec- 
tion with  prognosis  of  pneumonia, 
431. 

Catarrh,  dry,  305. 
Cavernous  respiration,  106. 
Cavernous  rhonehus,  119. 


Cavities,  pulmonary,  gangrenous, 
451. 

Centrifugal,  pressure-signs,  561; 
perforations,  563. 

Centripetal,  pressure-signs,  562 ; 
perforations,  564. 

Cerebral  disease,  pulmonary  gan- 
grene in,  453. 

Cerebral  disease,  and  cardiac  hyper- 
trophy, how  related  638—642. 

Cerebro-spinal  symptoms  in  peri- 
carditis, 54  5 ; 

Change  of  air,  in  chronic  bronchitis, 
313;  in  bronchial  asthma,  336  ; 
in  empyema,  383  ;  in  emphysema, 
489  ;  iu  phthisis,  535;  in  angina 
pectoris,  583 ;  in  dilated  heart, 
665  ;  in  aortic  pulsation,  728. 

Chloride  of  sodium,  in  urine,  defi- 
ciency of,  427. 

Chloroform-inhalation,  in  hooping 
cough,  327  ;  asthma,  335  ;  pneu- 
monia, 438  ;  in  emphysema,  488  ; 
in  fatty  heart,  680. 

Chorea,  pulse-respiration  ratio  in, 
32 ;  cardiac  murmur  in,  244  ;  in 
pericarditis,  601. 

Churning  pericardial  sound,  255. 

Cirrhosis  of  lung,  308,  375,  443. 

Clavicles,  percussion  of,  61;  twisting  ' 
of,  in  phthisi.5,  497  ;  luxation  of^ 
in  aneurism,  774. 

Claviculo-sternal  ligaments,  section 
of,  in  aneurism,  774. 

Clearness  of  percussion-sound,  49. 

Clicking  per'icardial  sound,  255. 

Climate,  artificial  iu  phthisis,  536. 

Climates,  classified,  790. 

Clubbed  finger-ends,  in  empyema, 
368;  in  phthisis,  513;  in  cyanosis, 
710  ;  in  aneurism,  761. 

Coagula,  endocarditic,  inheai-t,  610  ; 
treatment  of,  618. 

Coarctation  of  aorta,  quasi-conge- 
nital, symptoms  and  signs,  733  ; 
diagnosis,  734  ;  prognosis,  734  ; 
acquired,  causes  of,  735. 

Cod-liver  oil  in  phthisis,  531. 

Cogged  wheel  rhythm,  101 ;  in 
phthisis,  495. 

Complementary  air,  44. 

Compressed  air,  treatment  by,  792. 

II  M  3 


802 


INDEX. 


Congestion  of  heart,  584. 

Consonance,  explanatory  of  bron- 
chophony, 145  ;  defined,  148. 

Consonating  rhonchus,  119. 

Convalescence,  pneumonic,  429. 

Corda  tendinea,  bifurcation  of  a, 
686  ;  mpture  of,  718. 

Coronary  artery,  rupture  of,  719. 

Costal  angles,  10. 

Cough,  auscultation  of,  154  ;  bron- 
chial, 164;  cavernous,  155; 
amphoric,  155. 

Cracked  metal  note,  72  ;  may  exist 
in  healthy  lungs,  78. 

Crackling  rhonchus,  114. 

Crepitant  rhonchus,  112  ;  wanting 
in  pneumonia,  412. 

Crepitation,  redux,  419. 

Cretaceous  sputa,  341. 

Crisis,  pneumonic,  428. 

Critical  days,  pneumonic,  428, 

Crystal  Palace,  artificial  climate  of, 
536. 

Curvature  of  chest,  14. 

Cyanosis,  anatomical  conditions  of, 

709  ;  symptoms,  710;  signs,  711 ; 

diagnosis,  712;  mechanism,  713; 

treatment,  714. 


D 

Deafness,  tuberculous,  520. 

Death,  apparent,  distinction  of  from 
syncope,  575. 

Death,  mode  of,  in  phthisis,  528 ; 
in  aneurism,  760. 

Dcfen'cd  inspiration,  99. 

Deformity  of  chest,  affecting  per- 
cussion, 68. 

Delirium  tremens,  diagnosis  from 
acute  phthisis,  547. 

Depression  of  chest,  14. 

Descending  aorta,  aneurism  of,  768. 

Diaphragm,  position  of,  168. 

Diarrhoea,  phthisical,  510. 

Diastolic  impulse,  190;  not  soni- 
ferous, 217. 

Digitalis  in  valvular  disease,  708. 

Dilatation,  cardiac,  forms  of,  054  ; 
signs  of,  655 ;  of  right  ventricle, 
607  ;  symptoms,  658  ;  diagnosis 


of,  661 ;  prognosis,  663 ;  treat- 
ment, 663. 

Dissecting  aneurism,  aortic,  780; 
pulmonary,  788. 

Distension,  pulfnonaiy,  478,  487. 

Distortion  of  chest,  14. 

Diuretics,  in  cardiac  dropsy,  653. 

Divided  respiration,  99. 

Dropsy,  not  caused  by  emphysema, 
481 ;  nor  by  aneurism,  751,  777. 

Dropsy,  cardiac,  sites  of,  648  ; 
characters  of,  648  ;  conditions  of 
heart  producing,  648 ;  ti-eatment 
of,  652. 

Ductus  arteriosus,  aneurism  of,  788  ; 
time  of  closure  of,  732. 

Dull  percussion-sound,  49. 

Duration  of  percussion-sound,  51. 

Dynamic  cardiac  mm-murs,  243. 

Dynamic  percussion  changes,  65,  78. 

Dysphagia  in  phthisis,  518  ;  in  peri- 
carditis, 594,  595,  601,  605;  in 
cancer  of  the  lung,  553 ;  in  medi- 
astinal tumor,  563 ;  in  anevuism 
of  the  aorta,  752,  769. 

Dyspnoea,  emphysematous,  480  ; 
phthisical,  507  ;  aneurismal,  755. 


E. 

EcHiNOCOCci,  in  sputa,  557. 

Echo,  laws  of,  148  ;  amphoric,  156. 

Effort,  causing  bsmoptysis,  469. 

Elaterium,  in  dropsy,  653. 

Elevation  of  chest,  14. 

Elevation-movement  of  chest,  1 6. 

Emaciation,  in  bronchitis,  304  ;  in 
emphysema,  481  ;  in  phthisis, 
612,  526 ;  in  cancer  of  lung,  553 ; 
in  aneurism,  749. 

Emphysema,  interlobular,  causes  of, 
489  ;  signs,  490. 

Emphysema,  vesicular,  477  ;  ana- 
tomy, 477;  seat,  478;  effects  on 
lung,  478;  effects  on  heart,  479; 
course,  479  ;  hereditary  origin, 
479;  symptoms  and  signs,  480j 
diagnosis,  486  ;  treatment  of,  4S7. 

Empyema,  diajibragm  in,  170  ; 
symptoms  of,  367  ;  terminations 
of,  309  ;   relations  of  to  other 
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diseases,  370  ;  frequency  in  the 
sexes,  371  ;  diagnosis  of,  372  ; 
treatment  of,  379 ;  not  produc- 
tive of  hfemoptysis,  367  ;  of 
necessity,  392  ;  double,  393  ; 
pulsating,  396. 

Endocardium,  valvular  part  of, 
most  frequently  inflamed,  610. 

Endocarditic  murmiu's,  permanent, 
614  ;  age  of,  615. 

Endocarditic  products,  plugging 
capillaries,  610. 

Endocarditis,  acute,  anatomy  of, 
609;  signs,  610;  symptoms,  612; 
prognosis,  614  ;  diagnosis,  615  ; 
treatment,  618. 

Endocarditis,  chronic,  anatomy  of, 
619  ;  symptoms,  620.  See  valves. 

Endocarditis,  causing  gangrene  of 
lung,  453,  458. 

Endo-pericarditis,  620, 

Engorgement,  pulmonaiy,  character 
of,  408. 

Entophytes  in  sputa,  507 ;  pulmo- 
nary, 559. 

Entozoa  of  lungs,  555 ;  of  heart,  683. 

Epiglottis,  ulcerations  of,  518. 

Exaggerated  respiration,  96. 

Expansion  of  chest,  12. 

Expansion-movement  of  chest,  16. 
i  Expansion,  respiratory,  over  heart, 
196. 

I  Expansion  of  side  in  pnevimonia, 
413. 

JExpansion  of  aneurismal  pulsation 

proved,  742. 
i  Expectant  treatment  of  pneumonia, 

438. 

iExpectoration,  null  in  phthisis,  503. 

Vide  sputa. 
Expiration,  muscular  force  of,  48. 
Expiration,  air  of,  temperature  of, 

172 ;  vapour  in,  173 ;  odour  of, 

173. 

fExpiration  prolonged,  in  emphy- 
sema, 485 ;  in  phthisis,  495. 
tiExplred  air  in  pneumonia,  424. 

P. 

Face,  hue  of,  pneumonic,  427. 
it,  in  hepatiaed  tissue,  424  ;  sub- 


pericardial,  664 ;  sub-endocardial, 
670. 

Fattyatrophy  of  heart,  anatomy,  671; 
co-existences  with,  672 ;  nature 
of,  672  ;  causes  of,  672  ;  signs  and 
symptoms,  673  ;  prognosis,  078  ; 
diagnosis,  678  :  treatment,  680. 

Fatty  infiltration  of  heart,  669 ; 
symptoms  of,  670. 

Fecundity,  female,  in  phthisis,  514. 

Fibre,  cardiac,  in  hypertrophy,  631; 
in  dilatation,  655 ;  in  fatty  atro- 
.pliy,  671. 

Fistula  in  ano,  in  phthisis,  541  ; 
thoracic,  in  empyema,  370. 

Flattening  under  clavicles,  in  phthi- 
sis, 492. 

Flogging,  cause  of  pleurisy,  377. 
Fluctuation,  varieties  of,  30. 
Flux,  cardiac,  654. 
Foramen  ovale,  open,  influence  of 

on  cyanosis,  713. 
Freezing  mixtiu'e  to  aneurism,  772. 
Fremitus.    See  Vibration. 
Frictiou-fremitus,  pericardial,  195. 
Friction-fremitus,  thoracic,  duration 

of,  793. 

Friction,  peritonajaland  pleural,  how 
distinguished,  372. 

Friction-sound,  pleural,  120;  graz- 
ing, 121;  rubbing,  122;  grating, 
124;  creaking,  124;  mechanism 
of,  125. 

Friction-sound,  pleuritic,  without 
lymph,  352 ;  produced  through 
change  of  posture,  354. 

Friction-sound,  with  pneumonia, 
413. 

Fusiform  dilatation  of  the  arch, 
767. 

a 

Galvanism,  in  bronchitis,  302 ;  in 
emphysema,  488. 

Galvano-puucture  in  aneurism,  773. 

Gangrene,  pulmonary,  anatomy,  450 ; 
conditions  producing,  452;  age 
in,  454;  symptoms,  451;  ternii- 
natioiiH  of,  455 ;  diagnosis  of, 
456  ;  prognosis,  458  ;  treatment, 
458;  after  puoumonia  rare,  421. 
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Gas  in  pneumothorax,  composition 
of,  402. 

Gastritis,  simulated  by  pericarditis, 
599. 

Globular  dilatation  of  the  arch, 
767. 

Gums,  in  phthisis,  509. 
Gurgling  rhonchus.  117. 


H. 

HiEMATEMESis,  diagnosis  of,  471. 

Hsemic,  asthma,  337  ;  cardiac  mur- 
murs, 241  ;  diagnosis  of,  242 ; 
states  connected  with,  243. 

Hsemo-pericardium,  623. 

Haemoptysis,  not  in  empyema,  367; 
defined,  465;  conditions  of  origin, 
465;  diagnosis  of,  470;  treat- 
ment of,  473 ;  prophylaxis  of, 
475;  phthisical,  laws  of,  504; 
prognosis  of,  506. 

Hemorrhage,  bronchial,  460 ;  car- 
diac, 622. 

Hiemorrhages,  in  cardiac  dilatation, 
659,  660. 

Hsemothorax,  mechanism  of,  346 : 
symptoms,  347  ;  signs,  347  ;  treat- 
ment, 347. 

Hair,  colour  of  in  phthisis,  527. 

Harrison's  sulcus,  169 ;  in  pleurisy, 
361. 

Harsh  re.spiration,  101. 
Hay -asthma,  318. 

Head  low,  in  hydro-iicricarditis, 
593;  explanation  of,  797. 

Heart,  ati  ophy  of,  629  ;  audible 
signs  of  disease  of,  nan-owly 
limited,  207:  calcification  of,  669; 
detrusion  of,  106;  beating  in  right 
thorax,  166;  elevation  of,  167; 
procidentia  of,  167  ;  displacement 
of,  effect  on  sounds,  357  ;  fatty 
changes  of,  669 ;  hypertrophy  of, 
anatomy  of,  631;  causes  of, 
631  ;  of  left  ventricle,  signs  of, 
633  ;  symptoms,  635  ;  prognosis, 
642;  treatment,  643;  of  right 
ventricle,  645;  of  auricles,  647; 
induration  of,  608 ;  percussion  of, 
in    health,    197;     physiological  j 


changes  in,  199;  in  disea.se,  200: 
moveable  clearness  of,  201 ;  do. 
dulness  of,  206  ;  position  of,  174 ; 
affected  by  respiration,  178 ; 
visible  impulse  of,  in  health,  180; 
do.,  in  disease,  181 ;  palpable 
impulse  of,  in  health,  185 ;  in 
disease,  187;  positions  of,  after 
absoi'bed  pleuritic  effusion,  361 ; 
ruptures  of,  seat  of,  714 ;  number 
aud  size  of,  714  ;  conditions  of, 
715  ;  symptoms  of,  715  ;  treat- 
ment, 717  ;  partial  ruptures,  718; 
softening  of,  666. 

Heart,  state  of,  in  aneurism  of  the 
ai'oh,  757 ;  in  bronchial  asthma, 
336;  in  emphy.sema,  486. 

Heart,  states  of,  connected  with 
systemic  dropsies,  649. 

Heart-action,  infrequent,  576;  differs 
from  slow  action,  576. 

Heart-diseases,  organic  and  func- 
tional, how  distinguished,  569. 

Heart,  right,  communicating  with 
aortic  aneurism,  784. 

Heart's  dulnesses,  198  ;  increased, 
200;  diminished,  201. 

Heart  s  sounds,  207 ;  sounds  and 
silences,  dm-ation  of,  208  ;  vary 
at  different  parts  of  the  oi-gan, 
208;  symbols  of,  210;  extent 
audible,  210 ;  mechanism  of  firet, 
212;  of  second,  215:  affected  by 
sex,  217:  by  posture,  217;  by 
displacement  of  henrt,  218  ;  by 
nervous  excitement,  218 ;  by 
conditions  beyond  the  heart,  219; 
reinforcement  of,  219  ;  increased 
by  cardiac  disease,  220  ;  weakened 
by  do.,  221  ;  duration  of,  222  ; 
points  of  maximum  intensity  of, 
222  ;  distance  of,  from  ear,  223 ; 
quality  of,  223 ;  murmur-like, 
225;  accentuation  of,  226;  how 
related  to  pulse  in  disease,  227 ; 
morbid  rliytlims  of,  228;  number 
of,  changed,  229  :  reduplications 
of,  230  ;  how  affected  by  endo- 
cardial murmurs,  235;  transmitted 
through  lungs,  160. 

Heart's  substance,  disensed,  effects 
on  murmure.  701. 
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Heat,  subjective  and  objective,  of 

aneui'ismal  sacs,  754. 
Hemiplegia,   impairing  chest-play, 

42. 

Hepatic  abscess,  communicating 
with  pericardium,  628. 

Hepatisation,  red,  409;  yellow  or 
gray,  410. 

Hereditary  chai'acter  of,  emphy- 
sema, 479 ;  phthisis,  622. 

Heteromorphism  of  cheat,  11. 

Hollow,  percussion,  71 ;  respiration, 
106  ;  rhonchus,  117. 

Hoopmg-cough,  323—328. 

Hydatids.    See  Acephalocysts. 

Hydro-pericardium,  origin  of,  624  ; 
mechanical,  625 ;  symptoms  of, 
6.26    treatment,  026. 

Hydrostatic  pressure,  laws  of,  ex- 
plaining absence  of  centripetal 
pres'aure-signs  in  empyema,  358  ; 
do.  of  murmurs  in  ventral  aneu- 
rism, 776. 

Hydrothoi-ax,  mode  of  origin,  398; 
symptoms,  398 ;  physical  signs, 
399;  treatment,  399. 

Hydruria,  in  dilated  heart,  660. 

Hypertrophy,  pulmonary,  477 ;  in 
empyema,  369.    Vide  Heart. 

Hyperinosis,  murmur  of,  243. 

Hypinosis,  murmur  of,  243,  pro- 
duced by  cod  liver  oil,  533. 

Hypostatic  pneumonia,  441. 

Hysterical  insensibility,  diagnosis 
from  syncope,  574. 

I 

Tlkum,  ulcerated  without  diarrhoea, 
510. 

Impulse,  vide  Heart,  and  Aneurism ; 
double,  in  ventral  aneurism,  775  ; 
wanting  altogether,  775. 

Induration  of  the  heart,  668. 

Infanticide,  through  lung-insuffla- 
tion, 489. 

Infection,  hooping  cough,  327. 

Influenza,  S20,  323. 

Innominate  aneurism,  diagnosis,766. 

Inspection  of  chest,  how  performed. 
10. 


Inspiration,  depressing  chest,  25 ; 
musculai'  force  of,  48. 

Inspiratory  and  respiratory,  move- 
ments, relative  duration  of,  17, 
22  ;  sounds,  relative  duration  of, 
89. 

Intellect,  state  of,  in  phthisis,  511. 
Intermittent, respiration-sounds,  98. 
Interspaces,  state  of  in  bren  thing, 

10,  17;  in  the   sexes,  19;  in 

disease,  23;  in  emphysema,  482. 
Interlobular     emphysema,     489  ; 

pneumonia,    442 ;  hsemorrhage, 

462. 

Irregular  action  of  heart,  572. 
J 

Jaundice,  in  pneumonia,  426  ;  in 

dilated  heart?  669. 
Jerking  i-espiration,  99  ;  in  phthisis, 

496. 

Jugulai',  external,  distension  of, 
273 ;  pulsation  of,  274  ;  in  tricus- 
pid regurgitation,  692. 

Junod's  exhausting  apparatus,  313, 
474,  586,  619;  compressed  air- 
bath,  792. 

K 

Kidneys,  in  dilated  heart,  660. 
Knife-grinders'  rot,  317. 
Knocking  heart-sound,  ventricular, 
217 ;  auricular,  231. 


L 

Larynoophony,  131. 

Larynx,  state  of,  in  phthisis,  518 ; 

in  aneurism  of  the  arch,  753 ; 

ulceration   of,    causing  hojmop- 

tysirt,  468. 
Latent,  cancer  of  the  lung,  552; 

endocarditis,  614  ;  fatty  disease 

of  heart,  674  ;  pericarditis,  546; 

pleurisy,  395  ;  pneumonia,  443  ; 

phthisis,  620;  aneurism,  769,  776. 
I  Leucohaimia  and  phthisis  repulsive ' 
I  627. 
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Liquefaction  of  tuberculous  mass 
in  mediastinum,  diagnosis  of, 
567. 

Liver,  in  dilated  heart,  659 ;  fatty, 
in  plithisis,  519;  acephalocysts 
of,  passing  through  lung,  557. 

Lobular  pneumonia,  441. 

Lumbar  abscess,  distinction  from 
aneurism,  779. 

Lung,  conducting  power  of,  for 
sound;  143  ;  resonance  of,  51. 

Lung  apex,  pushed  up  by  pericar- 
ditis, 591 ;  pushed  down  by 
aneurism,  739. 

Lungs,  edges  of,  in  pericardial  dis- 
tension, 204  ;  weight  of  in  health, 
408,  525  ;  progress  of  tubercle  in 
the  two,  522. 

Lung-substance,  in  sputa,  457,  506, 
558. 

Lymphatic  glands,  in  phthisis.  510. 
Lymphatics,    pulmonary,  gangre- 
nous fluid  in,  450. 

M 

Malpositions,  cardiac,  165,  708. 
Maniacal  state  in  pericarditis,  595. 
Measurements  of  chest,  32. 
Mediastina,    tumor   of,  physical 

signs,    560 ;    symptoms,     564 ; 

diagnosis,  664  ;  treatment,  565 ; 

abscess  of,  566. 
Mediastinal  pseudo-rhonchus,  127. 
Mediastinal  tumor  and  aneurism, 

diagnosis  of,  765. . 
Mediastinum,  displacement  of,  167. 
Meningitis,  simple,  diagnosis,  from 

acute  phthisis,  548. 
Meningitis,  tuberculous,  520 ;  ap- 
parent cure  of  in  adult,  540. 
Menstruation  in  plithisis,  513. 
Mercurialisation,  plan  of  effecting, 

376  ;  state  of  blood  in,  604. 
Metallic  tinkling,  155. 
Metamorphosis,  fatty,  of  inactive 

muscle,  673. 
Meteorology,  an  insufficient'  guide 

to  influence  of  climate,  789. 
Micturition  in  phthisis,  517. 
Mind,  state  of  in  phthisis,  611. 
Mitral    obstmction,    murmur   of,  ] 


249  ;  signs,  direct,  of,  690  ;  in- 
du-ect,  of,  691  ;  pulse  and  capil- 
laries in,  691. 

Mitral,  regurgitation,  murmur  o^ 
245  ;  signs,  direct,  of,  087,  in- 
direct, of,  688;  pulse  in,  689; 
effects  on  capillaries,  689. 

Mitral  valve,  competence  of,  how 
demonstrable,  687. 

Mixed  anem-ism  of  the  arch,  768. 

Mortality,  pneumonic,  430. 

Mountains,  ascent  of,  causing 
hajmoptysis,  470. 

Moveable  percussion-dulness,  not 
absolute  sign  of  fluid,  565. 

Murmm-s,  aneurismal,  aortic,  tho- 
racic, 747,  ventral,  776. 

Murmm-s,  acute  endocai-ditic,  change 
of  seat  of,  611. 

Murmm-,  arterial,  organic,  271; 
inorganic,  272 ;  cardio-vasciilar, 
heard  thi-ough  lungs,  162,  cai-- 
diac,  closed  by  sound,  251. 

Murmurs,  endocardial,  characters 
of,  233  ;  rhythm  of,  235  ;  effect  of 
on  heart's  sounds,  235 ;  redupli- 
cation of,  236  ;  effect  of  posture 
on,  236,  239 ;  audible  by  patients 
themselves,  237 ;  organic,  causes 
of,  237;  intensity  of,  239;  quaUty 
of,  289  ;  duration  of,  240  ;  pitch 
of,  240  ;  characters  of,  not  signifi- 
cant of  amount  of  disease,  241  ; 
inorganic,  241 ;  hromic,  241 ; 
seat  and  number  of,  245  ;  relative 
frequency  of,  253;  combinations 
of,  253  ;  in  pure  hypertrophy, 
634  ;  Ln  palpitation  ?  570. 

Murmui's,  endocarditic,  how  age  of 
determined,  616. 

Murmui's,  pericardial,  varieties  of, 
254  ;  seat  of,  255  :  intensity  of, 
256  ;  maxinnuu  point  of,  256 ; 
rhythm  of,  257;  pitch  of,  257  ; 
superficial,  257:  conditions  modi- 
fying, 258  ;  how  soon  developed, 
258 ;  duration  of,  258  ;  disapi)car- 
ance  of,  causes  of,  259:  conditions 
producing,  261 ;  diagnosis  of,  261, 
262. 

JInrraurs,  valvular,  intensity  of,  no 
guide  in  prognosis,  70.3. 
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Murmurs,  -venous,  types  of,  277; 
seat  of,  278  ;  charactei-s  of,  279  ; 
blood-conditions  of,  280  ;  audible 
in  health,  281 ;  mechanism  of, 
230—283  ;  diagnosis  of,  283. 

Murmur-like  quality  of  heart- 
sounds,  225. 

Muscle,  contracting,  sound  of,  213. 

Muscular  rumbling,  sound  of,  129. 

Mutism,  peculiar,  in  tuberculous 
meningitis,  520. 


N. 

Nervous  influence,  perverted,  how 

acts  on  heart,  583. 
Neuralgia,  intercostal,  symptoms  of, 

287 ;  diagnosis  of,  288 ;  treatment 

of,  288. 
Neuritis,  intercostal,  288. 
Neuroses;  pulmonary,  407. 
Nile,  climate  of,  791. 
Nipples,  position  of,  196  ;  lowered, 

360. 

0. 

Obliteration  of  aorta,  735. 
Obstmcted  bowels  from  ventral 
anem'ism,  777. 

•  CEdema,  acute,  general,  not  a  sign 

of  aortitis,  730. 

I  CEdema  of  heart,  627. 

I  QSdema  pedum,  wanting  in  aortic 
aneurism,  751,  777. 

'(Edema,  pulmonary,  anatomy,  447; 
causes,  448 ;  seat  of,  448 ;  symp- 
toms, 449 ;  treatment,  450. 

•  (Esophagus,   communicating  with 

pericardium,  028. 
iOriBces,  of  heart,  diseased,  effects  of, 
684  ;  general  diagnosis  of,  701 ; 
symptoms  of,  703 ;  prognosis  of, 
703 ;  treatment  of,  704 ;  constric- 
tive action  of, 275,  646;  dilatation 
of,  655. 

(.Orthopnoca,  not  essential  in  peri- 
carditis, 593  ;  nor  in  dilatation, 
658. 

Oxaluria  in  ventral  aneurism,  778. 
Ozone,  321. 


P. 

Pain,  aneurismal,  varieties  of,  754, 
777  ;  pericarditic,  cause  of,  592 ; 
pleuritic,  cause  of,  363;  in  phthisis, 
508;  pneumonic,  422. 

Pains  in  limbs,  in  phthisis,  511. 

Palpitation,  dynamic,  characters  of, 
609 ;  symptoms  of,  671 ;  treat- 
ment of,  571 ;  with  irregularity 
of  action,  572. 

Palpitation,  in  dilated  heart,  660. 

Papillary  muscles,  action  of,  in 
systole,  244  ;  productive  of  re- 
gurgitation? 686 ;  of  obstruction? 
686  ;  rupture  of,  718. 

Paraceutisis,  pei-icardii,  608,  624. 

Paracentesis  thoracis,  iu  heemotho- 
rax,  347 ;  in  pleuritic  effusion, 
acute,  378  ;  chronic,  383  ;  in  hy- 
drothorax,  399 ;  in  pneumothorax, 
407  ;  in  cases  of  pulmonary  ace- 
phalocysts,  559. 

Paralysis,  post-pneumonic,  430. 

Paraphonia,  phthisical,  518. 

Paraplegic  symptoms,  in  mediastinal 
tumor,  663 ;  in  fatty  heart,  677  ; 
in  aneurism  of  the  arch,  7  59. 

Par  vagum,  section  of,  effects  on 
lung,  448. 

Pectoriloquy,  135 ;  conditions  of, 
137. 

Pendulum- like  cardiac  impulse,  184. 

Perchloride  of  iron  in  aneurism,  773. 

Percussion,  immediate,  52;  mediate, 
54 ;  auscultatory,  199;  of  two  sides 
of  the  chest,  66 ;  dynaniic  changes 
in,  65;  effect  of  ago  on,  68;  method 
of,  67 ;  standard  of  pulmonary,  60 ; 
varieties  in  health,  68 ;  in  disease, 
C9 ;  statical  signs  from,  69. 

Percussiou-dulness,  moveable,  75, 

Percussion-sound,  cardiac,  not  af- 
fected by  valve  disease,  68. 

Perforation  of  heart,  curable?  716; 
of  lung,  causes  of,  401. 

Pericardial  effusion,  ocgophony  in, 
263  ;  dulncss  of,  203  ;  chronic, 
diagnosis  of  from  dilatation,  663. 

Pericardial  rub,  without  j)cricarditis, 
260,  670. 
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Pericarditis,  acute,  anatomy  of  585; 
conditions  of,  origin  of,  587 ;  signs 
of,  588;  symptoms  of,  692 ;  cause, 
596  ;  terminations,  596 ;  duration, 
597;  diagnosis,  597;  mort<dity  and 
prognosis,  600  ;  treatment,  601. 

Pericarditis,  clironic,  forms  of,  605  ; 
adhesive,  606 ;  stagn5,tion  of  fluid 
in,  608. 

Pericarditis,  tuberculous,  681. 

Pericardium,  calcified,  669. 

Periosteitis,  costal,  289,  330,  754. 

Pei-ipneumonia  notha,  313. 

Peritonitis,  chronic,  phthisical,  519; 
treatment  of,  539  ;  how  distin- 
guished from  cancerous,  525. 

Peritoneal  fi-iction,  372. 

Persistent  air,  44. 

Pertussis,  323. 

Phosphate  of  lime,  in  phthisis,  535. 

Phthisis  ab  hsemoptoe,  505. 

Phthisis,  acute,  forms  of,  542 ;  signs 
of,  543  ;  symptoms,  544  ;  diag- 
nosis, 546  ;  prognosis,  549  ;  treat- 
ment, 650. 

Phthisis,  chronic,  signs  of,  492—  502 ; 
arrested  and  retrogressive,  signs 
of,  499,  602 ;  local  symptoms,  503 ; 
general  symptoms,  508 ;  incidental 
symptoms,  617 ;  course  of,  520 ; 
diagnosis  of,  521 ;  mode  of  death 
in,  528;  duration,  529 ;  treatment, 
530. 

Physical  signs  and  methods,  2. 

Piarhsemia,  with  fatty  heart,  673. 

Pigeon-breast,  16,  21. 

Pitch,  of  percussion-sounds,  50 ;  of 
bronchophonic  voice,  150 ;  of 
heart-sounds,  218,  219,  223;  of 
endocardial  murmurs,  240. 

Pitch  of  sounds,  changeable  by  con- 
duction ?  151,  240. 

Plastic  bronchitis,  314. 

Pleura,  perforation  of,  400. 

Pleural  friction-sound,  120 ;  psoudo- 
rhonohus,  126. 

Pleurisy,  anatomy  of,  348 ;  stages, 
360;  signs  of,  352;  symptoms  of 
acute,  363 — 365  ;  terminations 
of,  306 ;  symptoms  of  chronic, 
366;  diagnosis  of,  371;  treat- 
ment of  acute,  375;  of  chronic. 


379;  varieties  of,  393;  friction 
of  cardiac  rliythm  in,  28;  phthi- 
sical variety  of,  518 ;  circum- 
scribed, 394 ;  latent,  395. 
Pleuritic  effusion,  sometimes  ra- 
pidly absorbed  in  phthisis,  359; 
diagnosis  of,  from  pneumonia, 
372. 

Pleuro-cardiao  friction-sound,  261. 
Pleurodynia,  perverting  movements, 

43  ;  .signs  of,  285 ;  diaguosis  of, 

286  ;  treatment  of,  287. 
Pleximeters,  54. 

Plumpness,  maintained  inphthisia, 
513. 

Pneumio  acid,  424. 

Pneumonia,  acute,  anatomy  of,  408 ; 
physical  signs,  411;  prodromata 
of,  421 ;  invasion,  421  ;  symptoms 
of,  422;  resolution  of,  427; 
relapse,  430  ;  mortality  of,  430 ; 
time  of  death,  430  ;  prognosis  of, 
431 ;  diagnosis  of,  432 ;  treatment 
of.  433;  varieties  of,  439;  seat 
of,  440. 

Pneumonia,  chronic,  anatomy  of, 
445 ;  signs  of,  445 ;  diagnosis, 
446  ;  treatment,  447. 

Pneumonia,  phthisical,  617. 

Pnemno-pericarditis,  627. 

Pneumo-pericardium,  percussion  in, 
201  ;  symptoms  of,  627. 

Pneumo-thorax,  origins  of,  400 ;  cha- 
racters of  gas  in,  402;  symptoms 
of  perforation,  402  ;  prognosis  of, 
403  ;  physical  signs,  404  ;  treat- 
ment of,  406;  from  paracentesis, 
389. 

Polypoid  concretions,  425,  613.  722. 
Post  sternal  hollow,    state  of  in 

breathing,  17. 
Posture,inaneurismof  thearch,750; 

in  mediastinal  tumor,  564  ;  in 

dilated  heart,  668 ;  uifluonce  of, 

on  pulse,  509. 
Pouching  of  walls  of  heart,  655. 
Pra; -mortem  murmur,  endocardial, 

6X7 

Precordial  region,  form  of,  180, 
193. 

Pregnancy,  influence  of,  on  phthisis, 
614. 
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Pressure,  stethoscopic,  effect  of,  on 
friction-souuds,  207,  262  ;  useless 
for  distinction  of  endo  and  peri- 
cardial mui-murs,  262,  591 ;  influ- 
ence on  arterial  murmurs,  270. 

Pressure  in  treatment  of  ventral 
aneurism,  780. 

Procidentia  of  chest,  14. 

Procreative  power,  in  phthisis,  514. 

Prognosis  of  aortic  aneurism,  769. 

Prolonged  expiration,  100. 

Pseudo-angina,    symptoms,     582 ; 
diagnosis  of,  583  ;  treatment  of, 
584;  result  of  aortitis]  729. 
1  Pseudo-apoplexy  in  fatty  heart,  677 ; 

diagnosis  of,  680. 
IPseudo-globus  in  aortic  pulsation, 
723. 

IPseudo-rhonchus,  pulmonary,  119; 
pleural,  126  ;  mediastinal,  127. 

IPtyalism,  influence  of,  in  pericar- 
ditis, 603 ;  state  of  blood  in, 
604. 

I  Puerile  respii-ation,  96,  178. 
Pulmometer,  46. 

tPulmonary  artery,  seat  of,  177; 
accentuated  second  sound  of,  246: 
inflammation  of,  785  ;  i-upture  of, 
786 ;  dilatation  of,  786 ;  saccu- 
lated aneurism  of,  787 ;  dissecting 
aneurism  of,  788  ;  communicating 
with  aortic  aneurism,  783. 
'ulmonary  obstruction, signs, direct, 

of,  699;  indirect,  699. 
'.^ulmonary  orifice,  obstruction  of, 
murmur  of,  249 ;  regurgitation 
through,  murmur  of,  253. 
Imonary  regurgitation,  signs  of, 
700. 

ulsatile  lung,  30. 
'ulsating  empyema,  396. 
'ulsation,  of  aortic  aneurism,  742  ; 

venous,  274,  270. 
'iilse,  arterial,  characters  of,  266  ; 
retardation  of,  227  ;  not  accordant 
with  ventricular  systole,  228 ; 
in  aortic  obstruction,  693 ;  do. 
regurgitation,  227,  264,  698; 
pulmonary  obstruction,  700  ;  in 
mitral  regurgitation,  689 ;  do. 
obstruction,  091 ;  tricuspid  re- 
gurgitation, 092;  in  fatty  heart, 


676;  in  palpitation,  571,  573;  in 
syncope,  574 ;  in  pericarditis, 
594 ;  in  endocarditis,  613 ;  in 
phthisis,  509. 
Pulse-respiration  ratio,  in  health, 
31 ;  in  bronchitis,  293 ;  in  plastic 
bronchitis,  315  ;  in  plem'isy,  364; 
in  pneumonia,  422,  428;  in  chronic 
phthisis,  507 ;  in  acute  phthisis, 
545  ;  in  pericarditis,  f  94  ;  in  fatty 
heart,  679 ;  iu  aneurism  of  the 
arch,  755 ;  in  ventral  aneurism, 
778. 

Pulseless  systoles,  228. 

Pulses,  radial,  in  aneurism  of  the 

arch,  757. 
Pulses  superficial,  visible,  264. 
Pumping  sound,   over  aneurisms, 

747. 

Pupils,  state  of,  in  aneurism  of  the 
arch,  759. 

Purgatives,  in  empyema,  381. 

Putty-like  resistance  of  aneurismal 
sacs,  746. 

Pyelitis,  phthisical,  516;  distinc- 
tions of,  from  ventral  aneui'ism, 
779. 

Pyramidal  heart-dulness,  204. 


Q. 

Quality  of  percussion  sound,  61, 
71;  of  sound  generally,  88;  of 
human  voice,  influence  of  will 
on,  88;  of  heart's  sounds,  224  ;  of 
endocardial  murmurs,  239. 


R. 

Ratio,  of  stature  to  capacity  of 
lungs,  46;  of  inspiration  to  expi- 
ration, altered,  100.     Vide  Pulse. 

Receiving  tissues,  state  of,  favour- 
able to  dropsy,  651. 

Reduplication  of  heart-sounds,  230  ; 
cause  of,  231 ;  almost  insignificant 
in  diagnosis,  232 ;  how  afl'ect 
theory  of  heart-sounds,  232  ;  of 
endocardial  murmurs,  230. 
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Reflex  phenomena  in  cardiac  hyper- 
trophy, 637;  in  dilatation,  661 ; 
in  cyanosis,  711. 

Regions  of  chest,  4 — 8 ;  percussion 
of,  60. 

Register,  vocal,  influencing  fremitus, 
27  ;  changed  in  aneui-ism,  753. 

Reinforcement  of  voice,  147 ;  of 
heart-sounds,  219. 

Relapse,  post-pneumonic,  430. 

Residual  air,  44;  in  hooping  cough, 
323. 

Resistance  under  percussion,  52 ;  in 

disease,  80. 
Resonance,  vocal,  in  cardiac  region, 

263. 

Respiration,  frequency  of,  31. 
Respiration-play  of  chest,  amount 

of,  41 ;  of  abdomen,  41. 
Respiration-sound.s,  87;  pulmonaiy, 

89;   how  caused,    91;  healthy 

variations  of,  92;  in  cardiac  region, 

263. 

Respu-ation-sounds  in  disease,  95; 
exaggerated,  96;  weak,  97;  sup- 
pressed, 98;  jerking,  99 ;  divided, 
99 ;  deferred,  99;  unfinished,  100; 
harsh,  101 ;  hronchial  or  blowing, 
103  ;  diffused  blowing,  103;  tubu- 
lar blowing,  103 ;  theory  of,  105 ; 
hollow,  106;  cavernous,  106. 

Retardation  of  pulse,  227. 

Reticulation  of  valves,  629 ;  pro- 
bably murmurless,  252. 

Retraction  of  chest,  13;  in  pneu- 
monia, 418. 

Retraction-movement  of  chest,  16. 

Retrogressive  phthisis,  signs  of,  500. 

Revolving  fan,  Holland's,  317. 

Rheumatic  fever,  pericarditis,  how 
related  to,  588. 

Rhonchus,  defined,  109  ;  claasified, 
110;  whistling,  110;  sibilant, 
110;  sonorous.  111;  crepitant, 
112 ;  dry  crackling,  114  ;  moist 
ditto,  115;  bubbling,  116;  iiollow 
ditto,  117;  cavernous,  117;  dry, 
with  large  bubbles,  118 ;  con- 
souatiug,  119;  produced  by 
heart's  action,  203,  297. 

Rhythm  of  respiration  sounds 
changed,  99,  , 


Ribs,  how  influenced  by  respiration, 
25 ;  fracture  of,  contracts  side, 
35;  hypertrophy  of,  in  chronic 
pleurisy,  360. 

Risus  Sardonicus,  394,  593. 

Rumbling  friction-sound,  pleural, 
125  ;  pericardial,  255. 

Ruptm-e  of  aortic  aneuiism,  results 
of,  760,  769  ;  of  heart,  714; 
of  a  corda  tendinea,  718;  of  a 
coronary  artery,  719 ;  of  the  pul- 
monary artery,  786. 


S. 

Sacculated  aneui-ism,  treatment  of, 
771. 

Saliva,  flux  of,  in  phthisis,  509. 
Sarcina  Goodsiiii,  in  lung,  559. 
Scapula,  movement  of,  soniferous, 
128. 

Scurvy,  cause  of  haemo-pericarditis, 
624. 

Sea-ah%  in  hay  asthma,  318. 

Season,  eflfect  of,  on  mortality  of 
pneumonia,  430 ;  of  phthisis,  529. 

Secondary  pneumonia,  444. 

Sex,  influence  of,  on  calm  breathing 
movements,  18 ;  on  forced  breath- 
ing movements,  19. 

Sexual  appetite,  in  phthisis,  513;  in 
cardiac  hypertrophy,  637  ;  in  dila- 
tation, 660  ;  in  fatty  heart,  676. 

Sibilant  rhouchus,  110. 

Sighing  breathing,  in  dilatation  of 
heart  G59  ;  in  softening  of  ditto, 
667;  in  fatty  atrophy  of  ditto, 
675. 

Silence,  over  hepatised  lung,  417; 

over  aneurismal  sacs,  747. 
Silences  of  heart,  207,  208;  in 

disease,  226. 
Size  of  chest,  15. 

Sloughing  of  legs,  in  heart  disease, 
658. 

Smells,  producing  bronchitis,  318. 
Smoking,  in  i)hthisi8,  541. 
Softening  of  lieart,  666. 
Softening,    cerebral,    white,  and 

uiitTOl  disease,  641. 
Sonorous  rhonchus,  111. 
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Soprani,  calm  breathing  of,  18. 

Sounds,  thoracic,  deep  and  Buper- 
ficial,  distinguishable,  267. 

Spaneemia,  mui-murs  of,  243. 

Spii-ometer,  45, 47 ;  alleged  diagnosis 
of  phthisis  through,  527. 

Splenisation  of  lung,  410. 

Sputa,  acute  bronchi  tic,  291 ;  chro- 
nic, do.,  303  ;  pneumonic,  423 ; 
phthisical,  603—507;  in  pul- 
monary cancer,  652 ;  sooty- 
coloured  significant  of  pulmonary 
apoplexy,  464 ;  of  gangrene,  455 ; 
intermitting  gangrenous,  456  ;  in 
aneurism  of  the  arch,  756. 

Stagnant  air,  44. 

Stays,  effect  of  on  diaphragm,  168; 
alleged  influence  of  on  consump- 
tion, 794. 

Stemo-clavicular  ligaments,  section 
of,  iii  aortic  aneurism,  774. 

Stethoscope,  83. 

Stokes's  first  stage  of  pneumonia,  410. 
Stomatitis,  in  phthisis,  509 ;  mer- 
curial, state  of  blood  in,  604. 
Stricture,  intestinal  in  phthisis,  520. 
Strychnia,  in  emphysema,  488. 
Succussion,  163. 

Sudamina,  in  pneumonia,  425 ;  in 
acute  phthisis,  645 ;  in  peri- 
carditis, 593 ;  contents  of,  alka- 
line, 593. 

Sugar,  in  sputa,  423,  507,  516. 

Suicide,  through  aneurismal  pain, 
768. 

Sulcus,  Harrison's,  168. 

Supplementary  air,  44. 

Supplementary  respiration,  96. 

Suppressed  respiration,  98. 

Suppuration,  pulmonai-y,  410,  411, 
416,  420;  simulated  by  fibrinous 
infiltration,  410,  434. 

Suspension  of  tuberculisation almost 
constant  in  phthisis,  500. 

Swimming-power  increased  in  em- 
physema, 484. 

Symbols  of  heart's  sounds,  210. 

Symmetry  of  chest,  to  eye  natural, 
10,  16;  to  measure  unnatural,  34. 

Syncope,  symptoms  of,  573 ;  dura- 
tion of,  57 4 ;  diagnosis  of,  574  ; 
treatment,  576. 


Syphilis,  bronchial,  329 ;  pulmonary, 
550. 

Systolic,  cardiac  impulse,  185,  190; 
sound,  207 ;  causes  of,  212. 


T. 

Temper,  in  phthisis,  511. 

Temperatureof  body,  in  pneumonia, 
425 ;  in  syncope,  575 ;  of  limbs  in 
aneui-ism  of  the  arch,  751. 

Tenor  singers,  calm  breathing  of, 
18. 

Terminal  disease,  acute  phthisis  as, 
645. 

Testis,  wasting  of,  in  ventral  aneu- 
rism, 177. 

Thoracic  parietes,  sounds  in,  128. 

Thorax,  circular  width  of,  33  ;  con- 
ditions affecting,  compared  with 
abdomen,  34 ;  two  sides  of,  34  ; 
transverse  measurement  of,  36 ; 
antero-posterior,  36  ;  vertical,  37  ; 
horizontal,  37;  measui'ed  in  move- 
ment, 39;  forward  and  expansile 
movement  of,  not  uniform,  40. 

Thrill,  arterial,  267;  venous,  267; 
valvular,  193 — 194  ;  aneurismal, 
743,  767. 

Thyroid  gland,  in  cardiac  hyper- 

tropy,  642. 
Tidal  au',  44 ;  amount  of,  48. 
Timbre.    See  Quality. 
Tinkling,  metallic,  155. 
Topograpliy,  clinical,  of  the  chest, 

3;  of  the  heart,  174. 
Torcular  Hcrophili,    murmur  in, 

278. 

Tracheophony,  131. 

Tracheotomy  in  aortic  aneurism,  773. 

Tricuspid  obstruction,  694. 

Tricuspid  regurgitation,  murmur  of, 
2-17;  constriction,  murmur  of, 
250;  signs,  direct  of,  692;  indirect, 
692;  pulse,  692;  capillary  systems, 
693;  a  healthy  pheuoneuon?  693; 
relation  of,  to  dropsy,  650. 

Tubercle,  of  heart,  681.  Vide 
Phthisis. 

Tuberculisation,  pulmonary,  mrely 
preceded  by  pneumonia,  432. 
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Tubulfli",  percussion  sound,  71,  77 ; 

respiration,  103. 
Tumor,  mediastinal,  5G0. 
Turpentine-inhalation  in  gangrene 

of  the  lung,  791. 
Tussive  fremitus,  29. 
Typhoid  deposit  in  lungs,  490. 
Typhoid  fever,  diagnosis  of,  from 

bronchitis,    298 ;    fi'om  acute 

phthisis,  548. 
Typhoid  specks,  pseudo,  in  acute 

phthisis,  544. 
Tympanitic  percussion  sound,  74, 

76. 

U. 

Ur.CEEATioif,intestinal,without  diar- 
rhoea, 510;  cicatrisation  of,  fatal, 
520. 

Undulation,  pleural,  24;  pericardial, 
184. 

Unfinished  respiration,  100. 

Unison-resonance,  laws  of,  148. 

Urine  in  pleurisy,  365  ;  in  pneumo- 
nia, 426;  in  phthisis,' 51 5;  in  fatty 
heart,  678;  in  thoracic  aneurism, 
758 ;  in  ventral,  do.,  778. 

V. 

VjJlsalva's  treatment  of  aneurism, 
771. 

Varicose,  aneurisms  of  the  arch, 
782. 

Valves,  cardiac,  seat  of,  177 ;  atrophy 
of,  629;  hypertrophy  of,  630; 
diseased,  general  diagnosis  of,  701 ; 
symptoms,  703  ;  prognosis,  703  ; 
treatment  of,  704  ;  aneurism  of, 
722. 

Valvular  disease,  without  eifect  on 
percussion,  205. 

Veiled  puff,  Laennec's,  107. 

Veins,  pulsation  of,  274  ;  murmiu- 
of,  278 — 284  ;  ligatui-e  of,  produc- 
ing dropsy,  652. 

Vena  cava,  superior,  communicating 


with  aortic  aneuiism,  782 ;  effects 

of  tumor-pressure  on,  562. 
Venesection,  affects  heai-t's  dulnesa, 

201 ;  evils  of  extreme,  435,  602. 
Venous  obstruction,  in  pneumonic 

convalescence,  794. 
Ventral  aorta,  aneurism  of,  signs  of^ 

775. 

Ventricle,  right,  position  of,  175  : 
left  do.,  176;  right,  dilated,  signs 
of,  661. 

Vertebra,  lumbal',  enlarged,  dis- 
tinguished from  aneurism,  779. 

Vessels,  state  of,  favourable  to 
dropsy,  651. 

Vibration,  vocal,  laws  of,  26 ;  how- 
affected  by  heai-t,  193;  diseases 
modifying,  28 ;  tussive,  29 ;  vocal 
fremitus  and  vocal  resonance, 
not  uniformly  related,  29,  35ti ; 
rhonchal,  29  ;  friction,  30. 

Viscera,  of  full  size  in  cyanosis,  710. 

Voice,  resonance  of,  in  health,  1 29  ; 
conditions  modifj'ing,  131 ;  weak, 
133;  suppressed,  133;  exaggerat- 
ed, 133 ;  state  of,  in  aneurism  of 
the  arch,  753. 

Vomiting  from  cough  in  phthisis. 
507,  509. 

W. 

Walking  exercise,  fatiguing,  contra- 
indicated  in  heai-t  disease,  667, 
680,  707 ;  in  aneurism,  773. 

AVeak,  respiration,  97 ;  vocal  reso- 
nance, 133. 

Weight  of  body,  in  hypertrophy  of 
left  veuticle,  637.  Vide  Emacia- 
tion. 

Whistling  rhonchus,  100. 
Whitlow,  in  cyanosis,  710. 
Wooden  perciission-sound,  71. 

Z. 

Zona,  influencing  respiration  move- 
ments, 43. 
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